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ABSTRACT 


This  report  is  a  continuation  of  the  work  included  in  Technical 
Report  FCOM-0280-7  regarding  the  investigation  of  the  suitability  of 
alternate  expressions  for  the  exchange  coefficients  for  momentum,  heat, 
and  water  vapor  which  are  an  integral  part  of  the  set  of  meteorological 
equations  presently  being  used  to  simulate  the  atmospheric  boundary 
layer.  Solutions  for  Cases  VT-A,  VI-B,  VTT-A,  VT.I-B,  and  VIII  of  the 
Fallas  Tower  Network  data,  incorporating  alternate  exchange  coefficient 
relationships  which  are  based  upon  Feacon’s  wind  profile  hypothesis,  are 
included  in  this  report.  These  solutions  indicate  that  the  alternate 
expressions  for  the  exchange  coefficients  for  momentum  produce  more 
realistic  results  which  are  consistent  with  the  expected  diurnal  varia¬ 
tion  of  the  exchange  coefficients  and  which  yield  predicted  winds  that 
are  nearer  to  the  observed  values  for  the  cases  cited  than  those  winds 
predicted  by  the  original  exchange  coefficient  relationships. 
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I.  COMPARISONS  OF  TEMPORAL  RELATIONS  OF  WIND  SPEED  AT  6-N  HEIGHT, 
TURBULENT  ENERGY  EXCHANGE  COEFFICIENTS,  AND  VERTICAL  C RAD I ENT  OF 
TEMPERATURE  FOR  CASE  VI-A  or  HIE  DALLAS  TOWER  NETWORK  DATA. 

A.  Introduction 

Solutions  of  the  set  of  equations  being  used  to  simulate  the  atmo¬ 
spheric  boundary  layer  were  shown  in  Technical  Report  ECOM-0280-7  for 
Cases  I-B,  II,  III,  and  IV-A  of  the  Dallas  Tower  Network  data.  In 
obtaining  these  solutions,  an  alternate  expression  for  the  exchange 
coefficient  for  momentum  transfer  at  8-m  height  was  employed  on  a  trial 
basis.  Tliis  alternate  exchange  coefficient  is  based  on  Deacon's  wind 
hypothesis  and  is  expressed  ns 
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where  K  0  is  the  turbulent  exchange  coefficient  for  momentum  at  8-m 
in ,  o 

height,  is  the  wind  speed  at  n  height  of  8m,  1<  is  Von  Karmen's  con¬ 
stant,  7.  is  the  surface  roughness  parameter,  and 
o 
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R^  is  the  layer  Ricliardson  number  for  the  surface  section,  g  is  the 
acceleration  due  to  gravity,  0  is  the  potential  temperature  oi  the  air 

O 

at  8-m  height,  0^  is  the  potential  temperature  of  the  air  at  the  air- 
soil  boundary.  0  is  the  mean  potential  temperature  tor  the  surface 
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layer,  and  »  Sg  +  a  where  a  is  a  threshold  wind  speed.  As  B+l  this 
equation  reduces  to  the  form  for  the  logrithmic  wind  profile.  The  corre¬ 
sponding  expression  for  the  integral  exchange  coefficient  for  the  layer 
of  the  atmosphere  extending  from  the  surface  of  the  ground  to  8-m  height  is 
expressed  as 


v  0-n~ 

Results  obtained  from  these  alternate  expressions  for  the  exchange 
coefficients  for  Cases  I-B,  II,  III,  and  IV-A  of  the  Dallas  Tower  Network 
data  were  encouraging  and  prompted  further  investigations  along  these  lines. 

For  this  study,  preliminary  trial  solutions  were  obtained  for  Cases 
VI-A,  VI-B,  VII-A,  VII-B,  and  VIII  of  the  Dallas  Tower  Network  data  incor¬ 
porating  the  alternate  exchange  coefficient  expressions  obtained  from 
Deacon's  wind  hypothesis.  For  the  purpose  of  discussion,  these  alternate 
expressions  will  be  referred  to  as  the  D-modi fication. 

B.  Results  Obtained  for  the  D-Modtf ication  for  Case  VI-A  of  the 
Dallas  Network  Data  for  a  Simulation  Period  of  48-Hr. 

In  order  to  assess  the  results  obtained  by  employing  the  D-modifica- 
tion,  a  temporal  plot  of  the  vertical  temperature  difference  between  the 
surface  and  8-m  height  is  shown  in  Figure  T.l.  This  solution  was  obtained 
for  a  period  of  48  hr  in  order  that  a  complete  24-hr  period,  uninfluenced 
essentially  by  initial  conditions,  might  be  simulated. 

Initially,  the  soil  surface  is  2.5C  cooler  than  the  air  at  8-m  height. 
When  the  solution  commences,  this  temperature  difference  is  reduced  almost 
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instantaneously  to  approximately  1.8C.  After  this  initial  adjustment, 

solar  energy  warms  the  surface  and  by  local  noon  T  -  T  has  Increased 

0  8 

to  a  maximum  value  of  approximately  2C.  T  -  T  decreases  rapidly  in 

0  o 

the  afternoon  with  Che  surface  layer  becoming  isothermal  near  lf>00  hra. 

After  sunset,  near  1800  hrs,  T-  -  T„  decreases  onlv  slightly  until  sun- 

0  b 

rise  when  the  cycle  is  repeated,  essentially.  Since  the  surface  is  heated 
and  cooled  more  efficiently  than  is  the  air  at  8-m  heipht,  -  Tg  exper¬ 
iences  a  slight  overall  increase  in  its  values  on  the  second  day  and  a 
slight  decrease  at  nighr . 

In  order  that  changes  in  the  surface  pressure  gradient  and  advec- 

tlon  would  not  disguise  the  characteristic  of  the  exchange  coefficient 

relationships,  the  surface  pressure  pradient  was  held  fixed  and  the  ad- 

vection  was  set  equal  to  zero  in  computing  the  curves  shown. 

Figure  1.2  and  1.3  are,  respectively,  48-hr  simulations  of  the 

turbulent  exchange  coefficients  for  momentum,  K  and  D  *  Fase  VI-A 

m ,  o  o 

of  the  Dallas  Tower  Network  data.  During  the  first  few  minutes  of  the 

solution  period,  these  parameters  also  increase  rapidly  in  magnitude  and 

approach  values  slightly  in  excess  of  twice  their  initial  values.  g 

and  D_  both  increase  until  slightly  after  noon  when  their  peak  values  are 
o 

reached  and  then  decrease  rapidly  until  sunset  when  the  rate  of  decrease 


is  abruptly  reduced.  During  the  second  dav,  the  variation  of  both  K 

m ,  o 

2 

and  D0  is  small.  The  range  of  K  0  does  not  exceed  5,000  cm  /sec  and 
8  m ,  o 

that  of  D_  does  not  exceed  0.5  cm/sec.  These  small  variations  result 
8 

primarily  from  the  oxtremelv  small  variation  of  the  wind  speed,  S  ,  on 


the  second  day  as  can  he  seen  in  Figure  1.4. 


Figure  1.4  Forty-eight  hour  simulation  of  the  wind  speed  at  a  height  of  8m  obtained  bv  use  of  the 
ij-onodif ication  for  Case  VT-A  of  the  Dallas  Tower  Network  data. 
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At  the  end  of  the  first  day  the  wind  at  8  m  height  begins  to  approach 
a  steady  state  value  of  approximately  12  m/sec  and  maintains  this  value 
through  the  remainder  of  the  simulation.  The  simulated  winds  are  approx¬ 
imately  50  to  60  per  cenc  higher  than  observed  values.  These  excessive 
winds  at  8-ra  height  indicate  that  momentum  loss  at  the  soil  surface  is 

underestimated,  consequently,  the  D  is  inadequate  in  that  it  leads  to 

o 

values  that  are  too  small. 
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II.  SOLUTIONS  FOP  CASES  VI-A,  VI-B,  VII-A,  VII-B,  AND  VIII  OF  THE  DALLAS 

TOWER  NETWORK  DATA  BASED  ON  THE  ALTERNATE  EXCHANGE  COEFFICIENTS 

Solutions  obtained  for  Cases  VI-A,  VI-B,  VII-A,  VII-B,  and  VIII  of 
the  Dallas  Tower  Network  data  are  shown  on  pages  13  through  87  of  this 
report.  The  most  general  solution  has  been  obtained  for  each  case  for 
time  periods  of  1,  2,  6,  and  12  hr.  The  data  obtained  from  the  general 
purpose  analog  computer  (GPAC)  are  punched  directly  into  punch  cards 
and  the  voltages  representing  the  various  meteorological  parameters  are 
subsequently  converted  to  parameter  values  by  means  of  an  IBM  360/65 
digital  computer.  The  data,  as  printed  by  the  digital  computer,  consists 
of  a  tape  log,  which  contains  a  tape  number  assigned  to  each  set  of 
solutions  and  the  conditions  under  which  these  solutions  were  obtained, 
initial  values  for  the  parameters  included  in  the  solutions,  data  corre¬ 
sponding  to  each  of  the  verifying  times,  solutions  obtained  on  the  GPAC, 
and  root-mean-square8  of  the  differences  between  the  observed  and  calcu¬ 
lated  values  of  winds,  temperatures,  and  vapor  pressures. 

The  data  formats  are  the  same  for  all  cases;  therefore,  remarks 
made  for  Case  VI-A  will  apply  to  all.  The  tape  log  for  Case  VI-A 
appears  on  page  13.  The  first  column  in  the  log  contains  the  reference 
number  assigned  to  each  individual  tape.  The  second  column  contains  the 
applicable  simulated  time  interval  expressed  in  hours.  The  third  column, 
headed  SM,  refers  to  the  soil  model  being  employed.  Two  soil  models 
are  available  in  the  present  equation  set,  a  stratified  soil  model 
(Soil  Model  A)  and  a  unified  Soil  Model  (Soil  Model  B).  For  all  of  the 
solutions  shown  in  this  report  Soil  Model  A  only  was  used  and  is  indi¬ 


cated  in  the  third  column  by  the  letter  A.  The  fourth  column  is  headed 


KM  8 
D8 


and  contains  the  letter  V,  This  column  specifies  how  the  exchange 


coefficients  for  momentum  are  employed.  The  computer  operator  has  the 
choice  of  permitting  the  exchange  coefficients  to  vary  with  the  wind 
speed  at  a  height  of  8  m  or  of  holding  their  values  fixed  during  the 
simulation  cycle.  The  V  in  this  column  indicates  that  the  exchange 
coefficients  were  allowed  to  vary. 

The  column  headed  SCC.  contains  the  letter  A  Indicating  that  the 

surface  contour  gradient  changed  linearly  during  the  solution  cycle. 

The  column  headed  AOV  contains  an  N  which  indicates  that  advection  of 

wind,  temperature,  and  vapor  pressure  varies  with  the  wind,  and  the 

column  headed  CEO  indicates  whether  or  not  the  geostrophic  coupling 

term  is  ^...rtted  (indicated  by  0)  or  is  included  (indicated  by  I).  ,  he 

geostrophic  coupling  term  is  -  C  ,  where  p  is  air  density  and 

P  P 


C  -  A(V 


).  The  parameter  V  is  the  geostrophic  wind,  V  i 


g  •  g  iooo' '  *"*  '  g - °  r”~"  ’  1000 

the  wind  at  1000-m  height,  and  A  is  the  coupling  coefficient.  For  all 

-U  -3 

the  solutions  in  this  report,  A  has  the  value  of  b.33  X  10  gm  cm  sec 
The  last  column  contains  remarks  which  indicate  the  turbulent  exchange 
coefficient  being,  used  in  a  particular  solution. 

Two  pages  of  initial  conditions  follow  the  tape  log.  The  data 
and  local  tin"-  for  which  the  observations  were  taken  are  given  in  the 
heading  of  each  page.  Since  no  subscripts  are  available  on  the  com¬ 
puter  printout,  subscripts  have  been  indicated  by  parentheses. 

Four  pages  of  comparison  data  follow  the  initial  conditions. 

One  page  is  shown  for  each  of  the  verifying  times  (indicated  in 
parentheses  in  the  heading)  of  1,  2,  6,  and  12  hr  after  the  initial 


10 


time.  Verifying  data  for  winds,  temperatures,  and  vapor  pressures  are 
shown  at  all  computational  levels  above  the  ground  except  that  no  veri¬ 
fication  value  is  available  for  the  winds  at  the  height  of  2  m.  Compari¬ 
son  data  for  soil  temperatures  are  included  as  i9  the  calculated  short 
wave  solar  radiation.  The  symbol  XXXX  indicates  the  absence  of  verifi¬ 
cation  data  for  the  particular  parameter  in  question. 

The  solutions  obtained  on  the  CPAC  begin  on  Page  20.  For  a  brief 
explanation  of  these  data  sheets,  refer  to  that  page.  The  data  for  each 
set  of  solutions  appears  on  three  successive  pages.  The  first  page  con¬ 
tains  the  u-  and  v-compo.._.its  of  the  wind,  the  second  page  contains  the 
p'r  temperatures  and  vapor  pressures,  and  the  third  page  contains  the 
(-•  '1  temperatures,  the  surface  energy  rerms,  and  other  miscellaneous 
variables.  Note  should  be  taken  that  the  wind  speeds  for  the  level  in¬ 
dicated  as  8'  in  the  miscellaneous  variables  for  the  CPAC  output  data 

are  the  values  for  S'  in  meters  per  second. 

o 

The  first  line  of  the  first  page  of  the  CPAC  output  data  contains 
the  values  of  the  exchange  coefficients  for  momentum  for  the  solutions 
obtained  according  to  the  corresponding  tape  number?  which  occur  in  the 
second  line  of  the  page,  and  the  third  line  indicates  the  length  of  the 
prediction  interval  in  hours.  For  example,  the  data  for  tape  number  833 
appears  in  the  first  column.  The  exchange  coefficient  for  momentum  for 
this  set  of  solutions  at  the  end  of  the  12-hr  simulation  interval  is 
23,844  cm^/sec. 

The  value  for  the  exchange  coefficient  for  momentum,  the  tape  number, 
and  the  forecast  interval  are  centered  above  two  columns  headed  CPAC  and 
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DIFF,  respecf.ivt.-3y,  the  columns  headed  GPAC  contain  the  solution  values 
as  obtained  on  the  general  purpose  analog  computer,  and  the  columns 
headed  DIFF  contain  the  algebiaic  differences  between  the  values  obtained 
ou  the  general  purpose  analog  computer  and  the  observed  or  hand  processed 
values.  One  complete  set  of  GPAC  data  and  the  corresponding  differences 
are  Ghown  in  each  of  these  pairs  of  columns  commencing  on  the  first  page 

of  a  sec  and  ending  on  the  third  page.  Finally,  the  column  located  on  the 

left  of  the  page  and  headed  LE'fri  (M)  indicates  the  height  in  meters  at 
which  the  parameters  are  applicable.  CFO  appearing  in  this  column  refers 
to  the  geos  trophic  value  of  the  wind  component. 

A  root- mean-square  error  evaluation  for  each  tape  run  for  a  particular 
case  follows  the  CFAC  solutions  for  that  case.  The  evaluation  for  Case 
VI-A  appears  on  pages  26  and  27.  The  numbers  in  the  body  of  the  page  are 
root-mean-squares  of  the  differences  obtained  for  all  prediction  levels  in 
a  particular  profile  for  the  parameter  appearing  at  the  head  of  the  column 
in  which  the  number  appears.  In  the  left-most  column  RMS  MAGNITUDE  refers 

to  the  magnitude  of  the  ob-'eived  data  for  the  atmospheric  variable  at  the 

indicated  number  of  hours  after  the  initial  time.  PERSIST  DIFF  is  the 
root-mean-square  difference  between  the  observed  data  at  the  time  of  veri¬ 
fication  and  at  the  initial  time.  GFAC  DIFF  is  the  difference  between  the 
GPAC  values  and  Che  observed  values  at  verification  time. 
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CASE  VI-A  INITIAL  CONDITION'S  -  0600L  2R  MARCH  1962 

( PAGF  1  OF  2  PAGES) 

SOIL  PARAMETERS 


LEVEL  TFMP 

(M)  (DEG  C) 


0.000 

13.95 

LAMBDA 

=  0.59  CAL/CM  DEG 

-0. 125 

16.49 

MU/LAMBDA 

2 

=  0.0037  CM  /SEC 

-0.250 

1  5.47 

1/2 

(MU  X  LAMBDA) 

2  4  2 

=  0.036  CAL  /CM  DEG  SEC 

-0.50Q 

14.46 

Z(0) 

=  2.0  CM 

-1.000 

14.07 

S(0) 

2 

=  0.0004  CAL/CM  SEC  MB 

o 

-2. COO 

13.  53 

G 

C 

=  3500  CM  SEC  DEG/CAL 

LOCAL  TIME  = 

RAOIATION  PARAMETERS 

0600 

TURBIDITY  =  0.28 

DELTA 

2.70  OEG 

PSI  =  1.003 

5 

P  X  10 

1.85  DEG  C/SEC. 

F  (  C ) =  0.80 

CLOUD  CLASS= 

1 

ALBEDO  =  0.25 

EMB) 

9.39  MB 

M  =  0.620 

EPSILON 

C.  950 

-1/2 

N  =  0.0415  MB 

PHI 

32.5  DEG 

H  =  -90.0  DEG 

HORIZONTAL  GRADIENTS 


LEVEL 

(M) 

DF/DX 

(MB/100 

DE/DY 

-KM) 

DT/DX 

(DEG  C/100 

DT/DY 

-KM) 

200 

0.  76 

-0.99 

-1.02 

0.38 

600 

0.50 

-0.54 

-0.90 

0.47 

1000 

0.25 

-0.09 

-0.70 

0.56 

l  A 


CASE  VI-A  INITIAL  CONDITIONS  -  WO  l  28  NARCH  1662 

(  PAG E  2  OF  2  PAGES) 


LEVEL 

(Ml 

iono 

900 

noo 

7C0 

600 

son 

AGO 

300 

poo 

100 

3? 

8 


W  1  NO  COMPONENTS 
U  (M/SEC  >  V 


8.63 
8.  22 
7.8? 
7.40 
7.00 
6.60 
S.7P 

S  .  NO 

7. 00 
2.08 
I  .n5 

0.28 


14.42 
14.  66 

14.  86 
IS. OS 

15.  26 

16.  68 
16.  68 
18.66 
17.7? 
1?.  80 

9.  30 
6.  96 


TEMPERATURE 
(DEC  C) 

16.16 
16.47 
16.80 
lft.  13 
16.46 
16.77 
17.00 
17.03 

14.76 

1  2 . 7  >3 

12.62 
12. 6  7 


VAPOR  PRESSURE 
(MO) 

3.60 
4. 20 
4.81 

5.4  3 
6.04 
6.65 
7.27 

7.89 

8.4  1 

8 . 89 
9.26 
6.39 


AOVtCUON  TERMS 
-1  6 
(SEE  X  lO  ) 


LEVEL 

ALPHA!  1  ) 

8  E  T  A  (  l  ) 

ALPmA(2)  BE  T A( 2 ) 

(M) 

200 

1.45 

-0.  09 

o.pr>  -0.66 

600 

2.7  7 

-0.  64 

0 .00  -0.94 

1000 

4.  OH 

-0.98 

0.00  -1.2? 

SURE  ACE 

CONTOUR 

GRADI ENTS 

predict  ion  azimuth  magnitude 

1NURVAL  (PEG  FRO-  NORTH)  |FT/100-KM» 

(  HR  ) 

n 

1 33. 60 

63.79 

1 

117.70 

65.7  0 

? 

123.10 

64.13 

6 

129.00 

58.13 

1  2 

124.40 

62.09 

CASE  VI-A 


COMPARISON  DATA  FROM  DALLAS  {  l  HOUR  ) 


3 

1 

1 

1 


WIND  COMPONENTS  TEMPERATURE  VAPOR  PRESSURF 


U  (M/SEC)  V 

(DEG  C> 

(MB) 

* 

GEO 

9.86 

18.79 

* 

1000 

7.98 

15.45 

16.  13 

4.05 

i 

i 

900 

7.45 

15.98 

15.46 

4.61 

i 

800 

6.95 

16.49 

15.80 

5.18 

1 

j 

700 

6.44 

16.98 

16.14 

5.76 

i 

600 

5.94 

17.50 

16.46 

6.32 

i 

1. 

500 

5.43 

18.  15 

16.  an 

6.91 

1 

400 

4.10 

19.40 

17.10 

7.50 

i 

3  00 

4.06 

19.95 

16.87 

8.10 

i 

2  TO 

6.45 

18.90 

14.  75 

8.60 

1 

100 

3  .  10 

14.30 

13.05 

9.06 

! 

32 

1.70 

10.35 

12.98 

9.41 

1 

8 

0.80 

7.40 

13.  07 

9.54 

1 

i 

2 

XXXX 

XXXX 

13.10 

9.57 

! 

! 

0 

XXXX 

XXXX 

XXXX 

XXXX 

i 

; 

SOIL  TEMPERATURE 

(DEG  C ) 

WIND  SPEFO  (M/SEC) 

i 

! 

1 

0.000 

l  3.  82 

8 

7.44 

i 

I 

y 

i 

-0. 125 

1  5.  31 

2 

6.21 

-0.250 

1  5.42 

-0. 500 

14.50 

SURFACE  SHEAR  STRFSS 

A 

-1.000 

1  4.07 

(DYNES/CM 

SQ. ) X 10 

i 

i 

-2.000 

1  3.53 

T  AU  = 

XXXX 

•I 

s 

SURFACE  FNFRGY 

TERMS  (LY/SFC) X1000 

; 

S(  D)  = 

2.00 

0(EtO)= 

XXXX 

R  (  N  )  = 

XXXX 

0(S,0)= 

XXXX 

Q<  C.0)  = 

XXXX 

INTEGRATED  F VAPOTR ANSP I RA T  ION  (GM/CM 

so.  moo 

F  =  XXXX 


CASE 

< 

H4 

1 

> 

COMPARISON 

DATA  FROM  DALLAS 

(  2  HOUR  ) 

WIND  COMPONENTS 

TEMPERATURE 

VAPOR  PRESSURE 

U  (M/SFC)  V 

(DEG  Cl 

(MB) 

GEO 

11.25 

17.28 

1000 

7.95 

15.58 

14.  92 

4.50 

900 

7.61 

16.04 

15.  19 

5.02 

800 

7.29 

16.  50 

15.45 

5.55 

700 

6.95 

17.00 

15.70 

6.  OR 

600 

6.60 

17'.  48 

15.97 

6.61 

5  00 

6.29 

17.95 

16.  24 

7.17 

400 

6.66 

19.46 

16.34 

7.73 

300 

7.48 

?9.35 

14.50 

8.30 

200 

5.30 

15.70 

13.32 

8.78 

100 

3.55 

12.98 

13.60 

9.23 

32 

2.43 

1  1.03 

14.28 

9.57 

8 

1.25 

7.85 

14.71 

9.70 

2 

XXXX 

XXXX 

14.87 

9.72 

0 

XXXX 

XXXX 

XXXX 

XXXX 

SOIL  tempfrature  (DFG  cj 

WIND 

SPEED  (M/SEC) 

O.COO 

1  3.95 

8 

7.95 

-0.  125 

15.15 

2 

6.13 

-C. 250 

1  5.36 

-0.500 

14.50 

SURFACE  SHEAR  STRESS 

-1.000 

14.08 

(DYNES /CM 

SO. )X10 

-2.000 

1  3.53 

T  AU  = 

XXXX 

SURF  AC F  ENRRGY 

TERMS  (LY/SEC) X100" 

S  C  0 1  = 

6.30 

0  (  E  »0  )  = 

XXXX 

R(N!  = 

XXXX 

0( S,0)= 

XXXX 

0(C,0) 

=  XXXX 

INTEGRATED  EVA POTR ANSP IR AT  ION  (GM/CM  SQ.JXIOO 


F=  XXXX 


'I 
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CASE  V! -A 


COMPARISON  DATA  FROM  OALLAS  I  6  HOUR  ) 


Wt NO  components 

TfcMPFRATUPE 

VAPOR  PRESSURE 

U  (M/SFCJ  V 

(DEG  C) 

(  MB) 

GEO 

13.02 

17.17 

1000 

6.68 

14.47 

15.  00 

6.32 

ooo 

5.18 

14.16 

15.  34 

6.66 

.SOO 

4 .68 

13.80 

15.68 

7.02 

7  on 

4.20 

13.60 

16.01 

7.38 

600 

3. 70 

13.33 

16.  38 

7.75 

500 

3.  15 

13.  10 

16.60 

8.20 

400 

2.20 

13.65 

17.58 

8.66 

300 

1 .70 

14.03 

18.  35 

0.12 

200 

1.  72 

i  3. 50 

10.20 

0.5  3 

100 

2.  in 

12 .48 

10.05 

0.  ^2 

32 

2.  2 n 

1 0 . 1  2 

rv 

O 

• 

'JO 

o 

10.21 

8 

1  .20 

7.30 

21 . 3? 

10.32 

2 

xxxx 

XXXX 

21.54 

10.34 

r) 

X  XX  X 

XXXX 

XXXX 

XXXX 

SOIL 

TEMPE  RAV.JP  L: 

(DEG  C ) 

Wl  NO 

SPEFD  (M/SFC) 

0,000 

1  8.  48 

8  7.40 

-0.  125 

16.51 

2  4.06 

-o. 260 

18.14 

-o.  500 

1  4.  6  6 

SURFACE  SHEAR  STRFSS 

-l.ooo 

1  4.  0  8 

( DY  N  E  S/ C  v  >  X10 

-2. 0OO 

13.53 

T  AU  *  XXXX 

SURE  AGE  ENERGY 

TERMS  (LY/SEC) X1000 

S  (  D  )  = 

16.60 

0!E ,0  )  =  XXXX 

R  (  N  )  = 

XXXX 

01  S  ,0  )  =  xxxx 

Q<  C  ,0  ) 

=  xxxx 

l  N  T  E  G°  A  Y  F  0  EVAPOTR ANSP IRA T [OM  (GM/CM  SO.IXIOO 
F  = 


X  X  XX 


CASE  VI -A 


COMPARISON  OATA  FROM  DALLAS  <1?  HOUR  ) 


WIND  COMPONENTS 

TEMPERATURE 

VAPOR  PRESSURE 

U  ( M/  S  EC  )  V 

(DEG  C) 

(  MR  ) 

GEO 

13.  34 

19.40 

1000 

3 .  RO 

16.47 

16.11 

9.03 

Q0O 

3.65 

16.45 

16.98 

9.13 

eoo 

3 . 60 

16.44 

l  7.  84 

9.23 

700 

3  .  3  4 

16.42 

18.73 

9.33 

60C 

3 . 20 

16 . 40 

19.  59 

9.45 

son 

2  .  90 

16.70 

20.  46 

9.75 

40  o 

2.  10 

17. 54 

21.29 

10.05 

300 

1  •  4  r1 

17.70 

2 2.  09 

10. 35 

200 

1.  2  6 

16.  60 

22.90 

10.65 

100 

1.05 

14.70 

23.  70 

10.  “95 

32 

1.  36 

11.70 

24. 2  7 

11.16 

8 

0 . 40 

4  .  30 

24.54 

11.24 

2 

X  X  XX 

X  X  X  X 

24.60 

11.25 

0 

X  X  XX 

X  XX  X 

XXXX 

XXXX 

SOIL 

TFMPERATURE 

(DEG  Cl 

WIND 

SPEED  (M/SEC) 

0.000 

2  0.19 

p 

8.3? 

-0.125 

17.57 

2 

6.66 

-C. 250 

cc 

• 

-C. 500 

14.59 

SURFACE  SHEAR  STRESS 

-1.000 

14.11 

(DYNES/CM 

SO. ) xto 

-2.  COO 

13.53 

T  Al)  = 

XXXX 

SURFACE  ENERGY 

TERMS  ( LY/SFC) X1000 

s<  n )  = 

o.oo 

Q( F  ,0  )  = 

XXXX 

R  (  N  )  = 

XXXX 

0<  S,0>  = 

XXXX 

Q  (  C  ,  o  ) 

=  XXXX 

TlTfC, RATED  E  VATOTRANSP  IRAT  ION  (CM/CM 

SO. ) x 100 

E  = 


1  9 


xxxx 


CASE  V  I  - A  GP AC  OUTPUT  DATA 

VELOCITY  COMPONENTS 

K  (  CM  SQ/SCC)  23844  22944  24959  24625 

TAPE  NU.  «33.  83 6.  907.  90?. 


INTERVAL 

12. 

OOHR 

12. 

OOHP 

6  • 

OOHR 

6. 

OOHR 

u 

COMPONENT  (M/SEC  1 

LEVEL (M) 

G  PAG 

niFF 

CP  AC 

niFF 

GPAC 

DIFF 

GPAC 

DIFF 

GEO 

13.35 

0.  01 

13.35 

0.01 

13.92 

0.00 

13.93 

0.01 

10O0 

1.26 

-?.  54 

6.  86 

3.06 

2.9? 

-2.76 

8.07 

2.39 

qon 

0.79 

-2. 85 

2.68 

-C.97 

2.  A 5 

-2.73 

4.36 

-0.82 

80" 

o.59 

-2.98 

1.66 

-1.34 

2.19 

-2.49 

3.39 

-1.29 

700 

O.  3f’ 

-2.98 

1.17 

-2.17 

1.99 

-2.21 

2.91 

-1.29 

6"C 

0.2? 

-2.  98 

0.88 

-2.3? 

1.33 

-1.87 

2.60 

-1.10 

590 

o.Cn 

-2.  31 

0.64 

-2.25 

1.67 

-1.48 

2.35 

-0.80 

400 

-n.02 

-2.  12 

0.46 

-1.64 

1.03 

-0.67 

2.14 

-0.06 

300 

-o.  1? 

-1  .  61 

C.  29 

-1.19 

1.38 

-0.41 

1.93 

0.14 

?A9 

-0.  26 

-  1. 4H 

0.14 

-1.11 

1.2? 

—0.50 

1.72 

o.oo 

no 

-0.36 

-1. 69 

-0.02 

-1.37 

1.02 

-1.08 

1.46 

-0.64 

3  ■? 

-0.39 

-l.  64 

-0.12 

-1.37 

o.Rl 

-1.30 

1.18 

-1.02 

« 

-0.3  6 

-0.  96 

-0.14 

-0.75 

0.63 

-o.57 

0.93 

-0.27 

V 

COMPONENT  (M/SEC) 

Reproduced  from  , 

best  available  copy. 

LEVEL (M) 

GP  AC 

01  FF 

GP  AC 

nipp 

GPAC 

DIFF 

GPAC 

DIFF 

GEO 

19.51 

0.  0? 

19.50 

0.01 

17.17 

o.oo 

17.17 

0.00 

1000 

1  9.  71 

3  .  3  2 

18.23 

1.76 

n .  1  0 

3.63 

16.30 

2.33 

900 

19.62 

3.  17 

13.47 

2.0? 

1°  .00 

3.34 

17.26 

3.10 

H  10 

19.41 

?.  97 

18.44 

2.00 

17.84 

3.95 

17.27 

3.38 

700 

10.15 

2.  73 

13.27 

1.95 

17.63 

4.0? 

17.13 

3.53 

600 

l  ft.  8  6 

2.46 

13.05 

1.65 

17.33 

4.05 

16.93 

3.60 

50A 

18.57 

1  .  8? 

17.76 

1.06 

17.07 

3.88 

16.66 

3.47 

400 

18.  10 

0.57 

17.  39 

-0.15 

16.70 

3.05 

16.32 

2.67 

3  00 

17.57 

-0.  13 

16.91 

-0.79 

16.2  4 

2.21 

15.88 

1.85 

2  00 

16.8  4 

o.  2  5 

16.23 

-C.36 

15.58 

1  .99 

15.25 

1.66 

1  oo 

15.67 

o.93 

15.  OR 

0.3  8 

14.50 

2.02 

14.20 

1.7? 

3? 

13.62 

1. 92 

13.14 

1.44 

12.69 

2.57 

12.44 

2.  32 

a 

11.08 

2.  78 

10.69 

2.39 

10. M 

3.11 

10.21 

2.91 
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CASE  VI- A 


G  P  AC  OUTPUT  DATA 


AIR  TEMPERATURE  AND  VAPOR  PRESSURE 


TAPE  NO* 

833. 

836. 

907. 

908. 

INTERVAL 

I2.i 

OCHR 

12. 

OOHR 

6. 

OOHR 

6. 

OOHR 

AIR  TEMPERATURE  (DEG  C) 

LEVEL (M ) 

GP  AC 

DIFF 

GPAC 

DIFF 

GPAC 

DIFF 

GPAC 

DIFF 

1000 

16.12 

0.01 

16.84 

0.  73 

15.00 

0.00 

15.38 

0.38 

900 

16.20 

-0.  78 

16.83 

-0.15 

15.35 

0.01 

15.64 

0.30 

800 

16.26 

-l.  61 

16.82 

-1.04 

15.60 

-0.08 

15.85 

0.17 

70C 

16.21 

-2.  52 

16.  74 

-1.99 

15.76 

-0.25 

15.98 

-0.03 

600 

16.16 

-3.  43 

16.67 

-2.92 

15.87 

-0.48 

16. OR 

-0.27 

50  C 

16.15 

-4.  31 

16.65 

-3.81 

16.03 

-0.66 

16.23 

-0.46 

400 

16.11 

-5.  18 

16.59 

-4.70 

16.17 

-1.41 

16.36 

-1.22 

300 

16.06 

-6.  03 

16.52 

-5.57 

16.34 

-2.01 

16.52 

-1.83 

200 

16.01 

-6.  89 

16.45 

-6.45 

16.58 

-2.62 

16.76 

-2.44 

100 

15.86 

-7.  84 

16.28 

-7.42 

16.87 

-3.08 

17.03 

-2.92 

32 

15.62 

-8.65 

16.01 

-8.26 

17.30 

-3.50 

17.46 

-3.34 

8 

15.39 

-9.  15 

15.75 

-8.79 

17.90 

-3.42 

18.05 

-3.27 

2 

15.11 

-9.  49 

15.44 

-9.16 

18.46 

-3.08 

18.61 

-2.93 

0 

14.20 

XXXX 

14.42 

XXXX 

20.37 

XXXX 

20.51 

XXXX 

VAPOR  PRESSURE 

(MB) 

LEVEL  CM ) 

GP  AC 

DIFF 

GPAC 

DIFF 

GPAC 

DIFF 

GPAC 

DIFF 

1000 

1  1.68 

2.  65 

11.  38 

2.35 

8.10 

1.78 

8.09 

1.77 

900 

12.07 

2.94 

11.81 

2.68 

8.55 

1.89 

8.54 

1.88 

800 

12.35 

3.  12 

12.10 

2.87 

8.85 

1.83 

8.82 

1.80 

700 

12.59 

3.  26 

12.33 

3.00 

9.09 

1.71 

9.07 

1.69 

600 

12.78 

3.  33 

12.54 

3.09 

9.29 

1.54 

9.27 

1.52 

500 

13.01 

3.  26 

10.77 

1.02 

9.54 

1.34 

9.52 

1.32 

400 

13.18 

3.  13 

12.94 

2.89 

9.72 

1.06 

9.70 

1.04 

300 

13.36 

3.01 

13.13 

2.78 

9.95 

0.83 

9.93 

0.81 

200 

13.56 

2.  91 

13.34 

2.69 

10.19 

0.66 

10.17 

0.64 

100 

13.68 

2.  73 

13.46 

2.51 

10.41 

0.49 

10.40 

0.48 

32 

13.87 

2.71 

13.67 

2.51 

10.79 

0.58 

10.78 

0.57 

8 

13.93 

2.  69 

13.73 

2.49 

11. 11 

0.79 

11. 11 

0.79 

2 

13.98 

2.  73 

13.80 

2.55 

11.43 

1.09 

11.44 

1.10 

0 

14.16 

XXXX 

14.02 

XXXX 

12.51 

XXXX 

12.56 

XXXX 
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CASE  Vl-A 


GPAC  OUTPUT  OAT  A 


MISCELLANEOUS  VARIABLES 


TAPE  NO. 

833. 

836. 

90  7. 

908. 

INTERVAL 

12. 

oohr 

12. 

OOHR 

6. 

OOHR 

6. 

OOHR 

SOIL  TEMPERATURE 

(DEG  Cl 

LFVEL(M) 

GPAC 

01  FF 

GPAC 

DIFF 

GPAC 

DIFF 

GPAC 

DIFF 

0.  000 

16.42 

-3.  77 

16.55 

-3.64 

16.8? 

-1.66 

16.86 

-1.62 

-0. 125 

15.  97 

-1. 60 

16.01 

-1.56 

15.33 

-0.18 

15.33 

-0. 18 

-C. 250 

15.27 

-0.  31 

15.27 

-0.31 

15.24 

0.10 

15.24 

0.  10 

—  C . 500 

14.55 

-0.  04 

14.55 

-0.04 

14.54 

-0.02 

14.53 

-0.03 

-1.000 

14.07 

-0.  04 

14.07 

-  0 . 04 

14.08 

0.00 

14.10 

0.02 

-2.000 

13.53 

0.00 

13.53 

0.00 

13.53 

P.OC 

13.54 

0.01 

WIND  SPEEO  (M/SEC) 

LEVEL (MI 

GPAC 

ni  ff 

GPAC 

DIFF 

GPAC 

DIFF 

GPAC 

DIFF 

8* 

11.52 

XXXX 

11.15 

XXXX 

10.90 

XXXX 

10.7  3 

XXXX 

8 

11.09 

2.77 

10.  70 

2.  38 

10.43 

3.03 

10.25 

2.85 

2 

8.50 

1.84 

8.20 

1  .  54 

8.06 

3.  10 

7.92 

2.96 

SURFACE 

ENERGY 

TERMS 

I  LY/SEOXIOOO 

PARAMETER 

GPAC 

01  FF 

GPAC 

DIFF 

GPAC 

DIFF 

GPAC 

DIFF 

SID) 

0.01 

0.  01 

0.01 

0.01 

17.04 

0.44 

17.05 

0.45 

R(N) 

-2.09 

XXXX 

-2.08 

XXXX 

10. 1  3 

XXXX 

10. 1  0 

XXXX 

QIC, 01 

-2.21 

XX  XX 

-2.3  9 

XXXX 

4.57 

XXXX 

4.47 

XXXX 

Q I  E  ,  0  ) 

0.75 

XXXX 

C.  90 

XXXX 

4.53 

XXXX 

4.60 

XXXX 

Qis,ni 

-0.63 

XXXX 

-0.61 

XXXX 

l  .02 

XXXX 

1.05 

XXXX 

SURFACE  SHEAR  STRESS  I  DYNES /C  M 

SQIX10 

p apameteh 

l  GPAC 

01  FF 

GPAC 

DIFF 

GPAC 

DIFF 

GPAC 

DIFF 

TAU 

5.57 

XXXX 

5.57 

XXXX 

5.57 

XXXX 

5.57 

XXXX 

INTEGRATED  F VAPOTR ANSP I  RAT  I  ON  (GM/CM  SQlXlOn 


PARAMETER  GPAC  OIFF 
E  22.50  XXXX 


GPAC  DIFF  GPAC 

23.10  XXXX  11. QC 


OIFF  GPAC  OIFF 
XXXX  12.10  XXXX 
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i 

t 

f  • 

i 

CASE  VI- 

A 

GPAC  OUTPUT  DATA 

}  • 

4 

1 

! 

|  \ 

VELOCITY 

COMPONENTS 

I 

!  ;  Kl  CM  SQ/SFC )  21209 

21234 

20839 

20839 

|  j  TAPE  NO. 

911. 

912. 

915. 

916. 

!  INTERVAL 

j  i 

2. 

OOHR 

2. 

OOHR 

1. 

OOHR 

1. 

OOHR 

i 

i 

U 

COMPONENT  (M/SEC) 

1  LEVEL(M) 

OP  AC 

01  FF 

GPAC 

niFF 

GPAC 

DIFF 

GPAC 

DIFF 

,  :  CEO 

11.25 

0.00 

11.25 

0.00 

9.85 

-0.01 

9.86 

0.00 

1000 

5.  15 

-2.  80 

8.48 

0.53 

6.47 

-1.51 

8.64 

0.66 

1  900 

4.69 

-2.  92 

5.65 

-1.95 

5.95 

-1.49 

6.42 

-1.03 

;  800 

4.  39 

-2.  90 

4. 85 

-2.44 

5.59 

-1 .3x3 

5.76 

-1.19 

,  i  70C 

4.14 

-2.  81 

4.42 

-2.53 

5 . 2  R 

-1.15 

5.36 

-1.07 

!  6CC 

3.9? 

-2.  68 

4.1? 

-2.48 

5.01 

-0.93 

5.05 

-0.89 

:  }  500 

3.70 

-2. 59 

3.85 

-2.44 

4. 74 

-0.69 

4.77 

-0.66 

[  i  400 

3.49 

-3.16 

3.61 

-3.95 

4.48 

0.38 

4.49 

0.  39 

j  -  300 

3.24 

-4.  23 

3.35 

-4.  1  3 

4.19 

0.14 

4.20 

0.15 

j  200 

3.00 

-2.  30 

3.07 

-2.23 

3.8  7 

-2.58 

3.88 

-2.57 

i 

100 

2.64 

-0.91 

2.70 

-0.85 

3.42 

0.32 

3.42 

0.32 

32 

2.20 

-0.23 

2.24 

-0.19 

2.86 

1.16 

2.86 

1.16 

8 

l.  74 

0.  40 

1.  78 

0.53 

2.27 

1.47 

2.28 

1.48 

V 

COMPONENT  (M/SEC) 

LEVEL ( M  1 

GP  AC 

01  FF 

GO  AC 

01FF 

GPAC 

DIFF 

GPAC 

DIFF 

; 

GEO 

1  7.  28 

o.  no 

1  7.  28 

0.00 

18.79 

0.01 

18.79 

o.oo 

100C 

14.99 

-0.  59 

15.  74 

0.16 

14.32 

-1.13 

15.63 

0.18 

900 

15.49 

-0.  55 

15.68 

-0.  36 

15.01 

-0  .97 

15.26 

-0.72 

800 

15.59 

-9.  91 

15.69 

-0.8  1 

18.31 

-1.18 

15.40 

-1.09 

700 

15.54 

-1.46 

15.60 

-1.40 

15.41 

-1.57 

15.46 

-1.52 

60C 

15.42 

-2. 06 

15.46 

-2.02 

15.41 

-2.09 

15.43 

-2.07 

500 

15.22 

-2.  72 

15.25 

—  2 .69 

15.29 

-2.85 

15.31 

-2.84 

400 

14.  95 

-4.  SI 

l  4.98 

-4.48 

15.09 

-4.31 

15.10 

-4.29 

300 

14.59 

-  4.  76 

14.60 

-4.75 

14.77 

-5.18 

14.78 

-5.  1  7 

2  00 

14.02 

-  1.  68 

14.04 

-1.66 

14.24 

-4.66 

14.24 

-4.65 

l  oo 

13.07 

O.  09 

13.08 

0. 10 

13.29 

-1.01 

13.29 

-1.01 

32 

11.44 

0.41 

11.45 

C.42 

11.63 

1 . 28 

11.63 

1.28 

8 

9.  34 

1. 49 

9.  34 

1.49 

9.48 

2.08 

9.48 

2.08 

1 

2  3 

i 

i 

4 

\ 

\ 

s 

l _ 

_ 

_ A 

CASE  V 1 -A 


GPAC  OUTPUT  DATA 


Atft  Te;;'*ERATUR€  AND  VAPQR  PRESSURE 


tape  no. 

911. 

912. 

91  5. 

INTERVAL 

2 

.  OOHR 

2 

.OOHR 

1. 

OOHR 

AIR  TEMPERATURE 

(OEG  Cl 

LEVEL (M ) 

GPAC 

01  FF 

GPAC 

OIFF 

GPAC 

OIFF 

1000 

18.  38 

0.  46 

15.  47 

0.55 

15.50 

0.37 

900 

15.26 

0.  07 

15.  32 

0.  1  3 

15.62 

0.  1  6 

900 

15.22 

-0.23 

1  5.26 

-0.19 

15.61 

-0.19 

700 

1  5.  1  3 

-0.  57 

15.17 

-0.53 

15.53 

-0.61 

600 

15.03 

-0.  Q4 

15.05 

-0.92 

15.38 

-1.08 

500 

15.01 

-1.  23 

15.02 

-1.22 

15.32 

-1.48 

400 

14.95 

-1.  39 

14.96 

-1.38 

15.20 

-1.90 

300 

14.90 

0.40 

14.91 

0.41 

15.09 

-1.78 

2QC 

14.86 

l.  54 

14.88 

1.56 

14.95 

0.20 

100 

14.  79 

1.  19 

14.8  1 

1.21 

14.74 

1.69 

32 

1  4.  66 

O.  38 

14.66 

0.  38 

14.37 

1.  39 

0 

14.66 

-•7.  05 

14.67 

-0.04 

14.08 

1.01 

2 

14.63 

-O.  24 

14.64 

-0.23 

13.  75 

0.65 

0 

14.51 

XXXX 

14.52 

XXXX 

12.67 

XXXX 

VAPOR  PRESSURE 

(MB) 

LEVEL  CM) 

GPAC 

0  I  FF 

GPAC 

DIFF 

GPAC 

DIFF 

1000 

5.70 

1 .  20 

5.66 

1.16 

4 . 70 

0.65 

900 

6.3  3 

l.  31 

6.31 

1.29 

5 . 65 

1.04 

800 

6.66 

1.  1 1 

6.66 

1.  1  1 

6  .  i  4 

0.96 

700 

6.92 

0.  84 

6.91 

0.8  3 

6 . 4  l 

0.  65 

670 

7.11 

0.  50 

7.  10 

0.49 

6 . 76 

0.44 

500 

7.33 

0.  16 

7.  32 

0.  15 

7.03 

0.12 

400 

7.48 

-0.  25 

7.48 

-0.25 

7.23 

-0.27 

3  30 

7.67 

-0.  63 

7.67 

-0.63 

7.45 

-0.65 

200 

7.88 

-0.90 

7.87 

-0.91 

7.68 

-0.92 

100 

8.03 

-1.  20 

8.02 

-1.21 

7.83 

-1.23 

32 

8.31 

-l.  26 

8.31 

-1.26 

8.1] 

-1.30 

8 

8.  54 

-1.  16 

8.  53 

-1.17 

ft  .  30 

-1.24 

2 

8 . 76 

-0.  96 

8.  76 

-0.96 

8.49 

-1.08 

0 

<5.51 

XXXX 

9.  51 

XXXX 

9.09 

XXXX 

916. 

1  .OOHR 


GPAC  OIFF 
15.53  0.40 
15.64  0.18 
15.62  -O.lfl 
15.53  -0.61 
15.39  -1.07 
15.32  -1.48 
15.20  -1.90 
15.08  -1.79 
14.95  0.20 
14.73  1.68 
14.36  1.38 
14. OR  1.01 
13.75  0.65 
12.67  XXXX 


GRAC  DIFF 
4.70  0.65 
5.65  1.04 
6.14  0.96 
6.51  0.75 
6.76  0.44 
7.0  3  0.  12 
7.23  -0.27 
7.45  -0.65 
7.67  -0.93 
7.84  -1.22 
8.11  -1.30 
8.31  -1.23 
8.49  -1.38 
9.09  XXXX 
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CASE  V!-A  GP AC  OUTPUT  DATA 

MISCELLANEOUS  VARIABLES 


TAPE  NO.  911.  912.  915.  916. 


INTERVAL 

2 

.  OOHR 

2. 

OOHR 

1. 

OOHR 

1. 

OOHR 

SOIL  TEMPERATURE 

( OF G  Cl 

LEVEL (M ) 

GP  AC 

01  FF 

GPAC 

OIFF 

GPAC 

OIFF 

GPAC 

DIFF 

e.ooo 

1  3.91 

-0.  04 

13.91 

-0.04 

13.70 

-0.12 

13.71 

-0.11 

-0. 125 

15.25 

0.  10 

1  5.  26 

o.n 

15.37 

0.06 

15.36 

0.05 

-C. 250 

15.39 

0.  0? 

15.  38 

0.02 

15.42 

-0.00 

15.42 

-0.00 

-0. 5on 

14.49 

-0.  01 

14.49 

-0.01 

14.48 

-0.02 

14.49 

-0.01 

-1 .OOn 

14.08 

0.  00 

14.08 

0.00 

14.08 

0.01 

14.08 

0.01 

-  2  .  Crw"' 

13.53 

0.  CO 

13.53 

0.00 

13.53 

0.00 

13.54 

O.ni 

KIND  SPEED  IM/SEC) 

LEVEL(M) 

GP  AC 

niFF 

GPAC 

diff 

GPAC 

OIFF 

GPAC 

DIFF 

8* 

10.02 

XX  XX 

10.03 

xxxx 

10 .25 

XXXX 

10.25 

XXXX 

8 

9.51 

1.  56 

9.51 

1.56 

9.  75 

2.31 

9.  76 

2  .  32 

2 

7.31 

l.  18 

7.31 

1.18 

7.47 

1.26 

7.47 

1.26 

SURFACE 

ENERGY 

TERMS 

<  LY/ SEC  1 X 1000 

PARAMETER 

GPAC 

ni  FF 

GPAC 

OIFF 

GPAC 

OIFF 

GPAC 

DIFF 

S(  0) 

6.4  8 

0.  19 

6.48 

0.19 

2.21 

0.21 

2.19 

0.19 

R  IN  ) 

2.6S 

XX  XX 

2.66 

XXXX 

-0.34 

XXXX 

-0.36 

XXXX 

Q  (  C  »  0) 

-0.26 

xxxx 

-0.25 

xxxx 

-2.26 

xxxx 

-2.27 

xxxx 

01  F,  01 

2.74 

XX  XX 

2.79 

xxxx 

2.21 

xxxx 

2.21 

xxxx 

Q  (  S  *  0 ) 

0.17 

xxxx 

0.17 

xxxx 

-0.30 

xxxx 

-0.30 

xxxx 

SURFACE  SHEAR  STRESS  (DYNES/CM 

SQ1X10 

PARAMETER 

GPAC. 

D!  FF 

GPAC 

OIFF 

GPAC. 

OIFF 

GPAC 

DIFF 

TAU 

4,66 

xxxx 

4.66 

XXXX 

4.66 

XXXX 

4.66 

XXXX 

INTEGRATED  E VAPOTRANS P IR AT  ION  (GE/CM  $Q)X1P0 

PARAMETER 

GPAC 

01  FF 

GPAC. 

OIFF 

GPAC 

OIFF 

GPAC 

DIFF 

E 

2.60 

xxxx 

2.60 

XXXX 

l  .  10 

XXXX 

1 .20 

XXXX 

ROOT  MTAN  SQUARES  OF  THE  DIFFERENCES  BETWEEN 
THE  PREOICTEO  AMO  OBSERVED  ATMOSPHERIC  COLUMNS 


CASE  VI 

-A 

12.00  HOUR 

TAPE 

11 

V 

T(  AIR) 

F 

TiSOll  ) 

NO. 

(M/SFCI 

( M/SFC 1 

(DEG  Cl 

(MB) 

( DFG  C) 

RMS  MAONl  TIIOE 

4.47 

16.00 

21.20 

10.  15 

16.09 

PERSIST  DIET 

3.83 

1.64 

6.73 

3.41 

2.69 

GR  AC  n|FF 

833. 

2.  73 

2.  14 

5.95 

2.97 

1.69 

GP  AC  0 1 FF 

836. 

1.72 

1.45 

6.60 

2.6? 

1.62 

CASE  VI 

-A 

6.00  HOUR 

TAPE 

U 

V 

T<  AIR) 

F 

TISDIL  ) 

NO. 

(M/SECI 

(M/SEC) 

(DEG  C) 

(MB) 

( DEG  C) 

RMS  MAGNITUDE 

5.10 

13.  34 

18.13 

8.68 

15. 30 

PERSIST  DIFF 

3.  17 

2.28 

4.2? 

1.71 

1.85 

GP  AC.  DIFF 

DO  7. 

1.67 

3.16 

2.09 

1  .  30 

0 . 68 

gp ac  dicf 

RC  8. 

l .  on 

2.6° 

1.97 

1.28 

0.67 

ROOT  MF AN  SQUARES  OF  THE  DIFFERENCES  BETWEEN 
THF  PPrnlCTFn  AN n  observed  ATMOSPHERIC  columns 


CASE  V  I -  A  2. 00  HOUR 


TAPF 

U 

V 

T ( AIR  ) 

E 

T (SOIL  ) 

NO. 

(M/SEC) 

IM/SEC  ) 

(DEG  ') 

(MB) 

(OEG  C) 

RMS  MAGNITUDE 

6.68 

16.03 

l  5.03 

7.74 

14.44 

PhRSI  ST  OIFF 

C.  <56 

1.82 

1.  20 

0.57 

0.15 

GP AC  OIFF 

Oil.  2.40 

2.21 

r.  R4 

0.06 

0 . 05 

GP AC  CIFF 

912.  2.16 

CASF  V l - A 

2.18 

0.  84 

1.00  HOUR 

0.95 

0.05 

TAPE  U 

V 

T  (  A  I  K  ) 

E 

T( SOIL) 

NO.  (M/SEC) 

(M/SCC. ) 

(DEG  C» 

(MB) 

(DEC  C) 

RMS  MAGNITUDE 

5.94 

16.  50 

1^.21 

7.52 

14.46 

PERSIST  ()  IFF 

1.01 

1  .77 

O.lfi 

0.28 

0.09 

G°  AC  OIFF 

4  1  5. 

1.2  2 

2.67 

1.14 

0.89 

0.06 

Gp  AC  OIFF 

41  6. 

1.  1C 

2.63 

1.14 

0. 89 

0.05 

27 


CASE  Vl-R 


TAPE  LOG 


TAPE 

FC  ST  SM 

KM8  SCG  AOV  GFO 

REMARKS 

NO. 

INT 

DR 

922. 

12.00 

A 

V 

A 

N 

n 

O-MODIF  ICAT ION 

923. 

12.00 

A 

V 

A 

N 

1 

O-MODIFICAT ION 

926. 

6.00 

A 

V 

A 

N 

n 

O-MOD  IF ICAT ION 

9  27 . 

6.  00 

A 

V 

A 

N 

1 

D-MOD I F ICAT ION 

9  30  . 

2. on 

A 

V 

A 

N 

0 

O-MODIFICAT I  IN 

931  . 

2.00 

A 

V 

A 

N 

! 

O-MODIF ICAT ION 

9  JA. 

1.00 

A 

V 

A 

N 

n 

D-MOD IF ICAT  ION 

9  35. 

1.00 

A 

V 

A 

N 

l 

U-MODIF 1C  AT  I  ON 

28 


CASF  V!-n  INITIAL  CONDITIONS  -  0600L  15  JUNE  1962 

(PAGE  I  OF  2  PAGES) 

SOIL  PARAMETERS 


LEVEL 

("> 

0.000 

TEMP 
(PEG  C) 

20.1? 

LAMBDA 

3 

*  ^.59  CAL/CM  DEC. 

o.  125 

2  5.50 

MU/ LAMBDA 

2 

*  0.0037  CM  /SEC 

0.250 

25.  69 

1/2 

(MU  X  LAMBDA) 

2  4  2 

-  0,036  CAL  /CM  DEG  SEC 

0.500 

24.06 

2  <  0 1 

=  ?.0  CM 

1  .non 

21.85 

S  ( 0 1 

2 

=  0.0004  CAL/CM  SEC  MB 

2.0OQ 

17.27 

G 

2 

*  3500  CM  SEC  DEG/CAL 

LOCAL 

RADIATION  PARAMETERS 

TIME  =  0 6^0 

TURBIDITY  =  0 . ?4 

DELTA 

*  22 
s 

.70  DEC 

PSI  =  0.970 

R  X  10 

=  1. 

55  DEG  C/SEC 

E ( C  )  *  0.90 

CLOUD 

Cl A  S  S  =  2 

ALREDD  =  0.25 

E'  (  8  ) 

=  20. 

98  MB 

M  =  0.670 

EPSILON  =  C. 

Q50 

-1/2 

N  =  0.0360  MB 

PH  I 

=  32 

.5  deg 

H  =  -90.0  DEG 

HORIZONTAL  GRADIENTS 


LEVEL 
l  M) 

OF/OX  OF/DY 

(MB/100-KM) 

DT/OX 

(DEG 

OT/DY 
C/ 100-KM) 

20  n 

-0.82 

-0.65 

-0.66 

-0.64 

6A0 

-0.  80 

-0.40 

-0.  76 

-0.45 

1000 

-0.78 

-0.  1  6 

-0.86 

-0.2  6 

CASE 


I.  fVEl 
( ) 


l  OCO 
oon 
890 
7  CO 
600 
SOO 
4  10 
’00 
?no 
100 
3? 

8 


V I-R 


,N,r!‘l  ccno,t,ons  .  OMOl 
•PACE  ?  OF  2  PACES) 


WINP  C  QM  P()  NF  N  T  S 
U  (M/Src  )  v 


temperature 

(DEG  C) 


-0.50 
-0.  85 
-  1  .  2  ? 
-1.60 
-2.  05 
"2.52 

-  3.4? 
-5.10 
-6.00 
-6.50 
-4.60 

-  2  .  7  0 


8.42 
9.00 
9.  54 
10.  10 
10.64 
11.20 
1 1.  83 
12. 50 
11.41 
7.10 
3" 

'  -  K 


16.94 

17.64 

18.  34 

19.  04 
19.  74 
20.45 
21.15 
21  .  74 

21.  PI 

20.45 
1  >.  57 

10.  J9 


15  JUNE  1962 


vapor  pressure 

(MR) 

15.81 
16.42 
17.04 
17.65 
1R.26 
18.88 
19.49 
20.  10 
20 . 46 

20.7  3 

20.  9 2 

20.  98 


AOVECTION  terms 

-1  5 

(SEC  X  10  ) 

level 

(V  ) 

ALPH4(  l  ) 

DETAI  1  ) 

ALPHAI2) 

BETA(2) 

200 

600 

1000 

0.97 

0.90 

0.84 

-l .  05 

-0.  05 

0.95 

0.49 

0.  31 

0.  1  3 

1 .66 

1 .54 

1.42 

SURFACE  CONTOUR  GRADIENTS 

PREDICT  [ON 

INTERVAL 
{  HR  ) 

azimuth 

( DEG  FRQm  NORTH) 

mAGN  I  TIJDE 
( E  T/l en-KMI 

0 

72.50 

23.44 

1 

96.60 

35.31 

2 

84.  70 

22.8  3 

6 

81.20 

27.70 

1  2 

84.90 

37.44 

30 


CASE  VI-B 


COMPARISON  DATA  FROM  OALLaS  l  l  HOUR  ) 


WI NO  COMPONENTS 
H  (M/SEC)  V 


T6MPERATUPF 
( DEG  C) 


VAPOR  PRESSURE 
(  MB  > 


GEO 

1 .62 

13.34 

1  COO 

-0. 70 

0 . 28 

1  7.  15 

15.85 

POO 

-  0.04 

ft  .  70 

17.81 

16.45 

8  00 

-1.20 

0.15 

18.49 

17.06 

700 

-1.48 

9.60 

19.16 

17.65 

60  C 

-l.  73 

10 .01 

19.84 

18.25 

soo 

-2.01 

10.49 

20.  5  1 

•18 . 86 

4  00 

-2.60 

11.15 

21.21 

19.46 

3  00 

-3.60 

U  .  54 

21 .  86 

20.06 

2  00 

-6.  44 

10.35 

21.50 

20.43 

100 

-6.  0° 

6  .  70 

19.95 

20 . 72 

32 

~4>  5  6 

? .  is 

20.  14 

20.92 

8 

-  •  3  ,  3 

i  .  40 

20.  42 

20.98 

2 

K  X  X  X 

<  XXX 

20. 50 

21.00 

0 

xxxx 

xxxx 

XXXX 

XXXX 

SOIL 

TEMPER  atom  E 

(DEG  C  1 

WIND  SPFEC 

(M/ SEC  1 

c.  ooo 

2  3.no 

8 

3.36 

-0. 125 

2  8.29 

2 

2.39 

-C. 250 
-0. 500 

25.58 

2  4 .  C  8 

SURFACE  SHEAR  STRESS 

-  1 .000 

2  1.85 

(DYNFS/CM  S0.1X10 

-2. non 

17.27 

T  A'J  = 

XXXX 

SURFACE  ENFRGY  TERMS  ;  l_v /S  FC>  X  10Q0 


S( 01 =  6.50 

n i n  >  =  xxxx 

0  <  C  » 0  )  =  xxxx 


0  (  F  *  0  j  =  XXXX 

g(S,o>=  xxxx 


iNTf  GRATFD  F VA POTR ANS P I R A T I  ON  (GM/CM  SQ. 1X100 


E  = 


’  1 


XXXX 


CASE  VI - 8 


COMPARISON  DATA  FROM  DALLAS  I  2  HOUR  > 


WIND  COMPONENTS 

TEMPERATURE 

VAPOR  PRESSURE 

U  (  w/5 

r-"  ;  / 

( OEG  C  ) 

(  MR  I 

cr-o 

-  n  .  8  L 

8.70 

1000 

-0.95 

7.40 

17.46 

15.89 

9  00 

-1.18 

7, 50 

18.15 

16.48 

80  0 

-1.  09 

7.60 

18.  82 

17.07 

7  00 

-l  .00 

7.  70 

19.50 

17.66 

6  0  0 

-1.80 

7  .  Rr 

20.  1  7 

18.24 

50  0 

-2.01 

7.9C 

20.85 

18.84 

4QO 

-2.0  6 

8.72 

21.55 

19.43 

300 

-3.65 

9.05 

21.84 

20.02 

2  00 

-5.46 

6.60 

20.75 

20.40 

1O0 

-5.46 

3.89 

21.15 

20 . 79 

02 

-4. 70 

3. 7C 

21.71 

20.91 

8 

-3.  75 

3.05 

22.  18 

20.98 

2 

X  x  X  X 

xxxx 

22.30 

21.00 

n 

xxxx 

xxxx 

XXXX 

XXXX 

SOIL  TFMPFRATIJRE  <  0  EG  C) 


WINO  SPEED  (M/SEC> 


C.  0QO 

2  3.  71 

R  4.83 

-0.125 

25.10 

2  1.18 

-0.250 

2  5.48 

-0.  500 

24.09 

SURFACE  SHEAR  STRESS 

-  1  .non 

2  l.  85 

(OYNFS/CM  SO.IXIO 

-2.0 00 

1  7.27 

T  All  =  XXXX 

SURFACE  ENERGY 

TERMS  < LY/SFC) X1000 

S  (  D  )  = 

11.40 

Q( F  ,0)  =  XXXX 

R  (  N  )  = 

XXXX 

Q( S.O) =  XXXX 

<  j  <  C.  ,  0  ) 

=  xxxx 

INTEGRATED  FVAOOTR ANSP 'RAT  ION  (GM/CM  SQ.JXIOO 


E  = 


xxxx 


CASE  VI -ft  COMPARISON  OATA  FROM  DALLAS  (  6  HOUR  ) 


WIND  COMPONENTS 
U  (M/SLC >  V 


TEMPER ATURF 
(DEC  C  > 


VAPOR  PRESSURE 
(  MB  I 


GEO 

-1.62 

10.44 

ioqo 

-1.31 

7.27 

s' on 

-  I  .  1  r» 

7.22 

ROD 

-0.  ft? 

7.20 

700 

-0.61 

7.15 

600 

-0.40 

7.10 

500 

-0. 13 

7.09 

son 

-n.  op 

7.01 

IOC 

-0.5  3 

7.00 

200 

-0.  PI 

6.97 

ICO 

-0. 30 

6.39 

32 

-0 . 4  0 

5.10 

ft 

-0.15 

3.30 

2 

xxxx 

XXXX 

0 

xxxx 

XXXX 

SOIL  TEMPERATURE  (OEG  Cl 


19.  04 

16.05 

19.  R3 

6.59 

20.  61 

17.14 

21.40 

17.68 

22.  1  9 

18.20 

22.  98 

18.76 

23.84 

19.31 

24.  86 

19.86 

25.  79 

20.27 

26.83 

20.64 

27.87 

20.88 

28.42 

20.98 

28.57 

21.00 

XXXX 

XXXX 

WIND  SPEED  (M/SEC) 


0.  non 

30.  55 

8 

3.80 

-0.  126 

2  5.  58 

2 

3.10 

-o. 250 

25.  1  3 

-0.500 

24.06 

SURFACE  SHEAR  STRESS 

-  1.000 

2  1.P5 

( DYNES/CM 

S  0  .  >  X  1 0 

-2.000 

1  7.27 

T  AU  = 

xxxx 

SURF  AC F  F NE ROY 

TERMS  (  LY/SEC) XlOOO 

S  (  D  )  = 

22.20 

Of E ,0  )  = 

xxxx 

R  (  N  1  = 

XXXX 

Q(  S,0)  = 

xxxx 

0(0,0) 

=  XXXX 

INTEGRATED  E V A PO TR AN S P I R A T I  ON  (GM/CM  SQ.lXlOO 


F  =  XXXX 


33 


CASE  V I - R  COMPARISON  DATA  FROM  DALLAS  112  HOUR  ! 


WIND  COMPONENTS 

TEMPERATURE 

VAPOR  PRE' 

U  (M/SFC)  V 

(DEG  C) 

(  MB  1 

GEO 

-1.28 

14.27 

1000 

-4 . 09 

7.70 

21.06 

16.29 

900 

-3.91 

7.66 

21 .  R9 

16.76 

ft  10 

-3.  fil 

7.60 

22.  71 

17.24 

700 

-3.  70 

7.58 

23.55 

17.71 

fcOO 

-3.  60 

7.51 

24.  37 

18.  lfl 

500 

-3  .  SO 

7.49 

25.  20 

18.66 

400 

-3.40 

7.44 

26.  16 

19.13 

300 

-3  «  4A 

7.31 

27.  07 

19.61 

2  On 

-3.  75 

7.  10 

27.98 

20.09 

LOO 

-3.  70 

6.53 

28.95 

20.55 

32 

-3.25 

5.45 

29.  63 

20.85 

ft 

-2.75 

4.20 

29.  78 

20.97 

2 

X  X  XX 

X  XXX 

29.  80 

21.00 

0 

X  XXX 

X  XXX 

XXXX 

XXXX 

SOIL  TEMPERATURE  (DEG  Cl 


WIND  SPEED  (M/SEC) 


C.000 

28.96 

ft 

5.02 

-0.  125 

28.41 

2 

2.33 

-C. 250 

25.57 

-0.500 

24.04 

SURFACE  SHEAR  STRESS 

-l.n00 

2  1.8? 

(DYNES/CM 

SQ.  1X10 

-2.000 

17.27 

T  AU- 

XXXX 

SURFACE  ENERGY 

TERMS  (LY/SEC1 X1000 

S  (  D  )  = 

1.80 

Q  (  E  *  0  )  = 

XXXX 

R  (  N  1  = 

XXXX 

Q(S,0>= 

XXXX 

n  i  r  a  i 

X*  \  ^  f  W  1 

L  _  v  V  w  v 

!  —  A  A  A  A 

INTEGRATED  E V APOTR ANS P ! R A T I  ON  (GM/CM  SQ.lXlCO 


E  = 


34 


XX  XX 


CASf  V  I  -  A  r,PAC  OUTPUT  OAT  A 

/ 

/ 

VELOCITY  COMPONENTS 


K(CM  SO/SEC)  153^4 


TAPE  NO. 

922. 

INTERVAL 

1 2. OOhp 

LEVEL (M  I 

GPAC 

01  FF 

GEO 

-1.28 

-0.01 

1000 

-4,56 

-0.  47 

900 

-5.72 

-1.81 

800 

-6.25 

-2.  44 

7  00 

-6.58 

-2. 6  8 

600 

-6.77 

-3.  17 

500 

-6.89 

-3.  39 

400 

-6.9  3 

-3.  53 

30C 

-6.91 

~ 3 .  52 

200 

-6.73 

-3.  C  3 

1  00 

-6.43 

-2.  73 

32 

-5.70 

-2.  48 

a 

-4.68 

-1.93 

V 


14949  18264 

^25.  9?  6 . 

12.00HR  6.00HR 

COMPONENT  IM/SEC) 


GPAC 

OIFF 

GPAC 

OIFF 

-1.28 

-0.0  l 

-1.6? 

0.00 

-2.02 

2.07 

0.05 

1 . 36 

-4.  39 

-0.48 

-1.02 

0  .08 

-5.27 

-1.46 

-1  .55 

-0.68 

-5.77 

-2.0? 

-1  .89 

-1  .28 

-6.  06 

-2.46 

-2,13 

-i.  7? 

-6.26 

-2.76 

-2 . 30 

-2.1? 

-6.  36 

-2.96 

-2.43 

-2.  34 

-6. 38 

-2.98 

-2.5  1 

-1.98 

-6.29 

-2.54 

-2.50 

-1.59 

-6.00 

-2.39 

-2.5  1 

-1.71 

-5.34 

-2.09 

-2 .29 

-1.89 

-4. 38 

-1.63 

-1  .95 

-1.80 

COMPONENT  ( M/SEC  > 


18294 

927. 

6.00HR 


GPAC  D IF  F 
-1.62  0.00 
-0.73  0.58 

-1.25  -0.15 

-1.66  -0.79 

“1.97  -1.36 

-2.18  -1.78 

-2.38  -2.17 

~  2 . 4  o  -2.37 
-2.55  -2.02 

—  2.57  — 1.66 

-2.52  -1.7? 

-2.31  -1.91 

-1.96  -1.81 


LEVEL  (M  1 

GPAC 

OIFF 

GEO 

14.27 

-o.  on 

1000 

10.84 

3.  24 

900 

10.5? 

2.  86 

800 

10.16 

?.  56 

700 

8.  8  1 

2.  23 

6  0  0 

9.8^. 

1 . 99 

500 

9.16 

l.  67 

400 

8.82 

l.  38 

300 

8.43 

1.  1? 

“)  ovr» 

«-  Vrf  O' 

7.98 

9.  6  8 

1  00 

7.3? 

0.  79 

32 

6. 3? 

0.  8  8 

8 

5.11 

0.93 

CP  AC 

OIFF 

GPAC 

14.26 

-0.01 

1C. 44 

12.63 

4.91 

7.08 

11.01 

3.15 

6.97 

10.41 

2.8? 

6.81 

10.00 

2.4  2 

6.62 

9,  64 

2.  1  3 

6.44 

9.25 

1.76 

6.25 

8.93 

1.49 

«..  .  04 

A.  53 

1.22 

5.80 

8.07 

C.  97 

5.5? 

7.  39 

0.86 

5.  10 

6.  39 

n.  94 

4.48 

5.  1  7 

C.  9  7 

3  .  74 

OIFF 

GPAC 

OIFF 

0.01 

10.44 

0.01 

-o.  19 

9.07 

1.80 

-0.25 

7.79 

0.67 

-0.  39 

7.15 

0.15 

-0.5  3 

7.04 

-0. 1 1 

-0.66 

6,78 

-0.32 

-0.  84 

6.54 

-0.55 

-0.97 

6.10 

-0.71 

-1.20 

6.04 

-0.96 

-1.45 

5.72 

-1.25 

-1.29 

5.28 

-1.11 

-0.62 

4.6  1 

-0.4  7 

-0.06 

3.87 

0.07 
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CASE  VI-0 


GPAC  OUTPUT  DATA 


A  R  TEMPERATURE  AND  VAPOR  PRESSURE 


TAPE  NO. 
INTERVAL  12 


LEVEl(M)  GPAC 

loco  25.  53 

900  28 .95 

8°9  26.17 

70C  26.24 

6°0  26.29 

900  76.  36 

*00  26.39 

10  T  2  6.39 

200  26.41 

100  26.  34 

32  2  6.  1  5 

*3  26.01 

2  2  5.73 

0  26.04 


LEVEKM  > 

GPAC 

1C00 

21.56 

9  09 

22.21 

800 

22. 67 

7  OC 

2  3.  09 

60C 

23.46 

5  90 

23.  86 

400 

24.  2  1 

300 

24.  59 

2  00 

24.99 

1  0  9 

25.  3  7 

32 

25.  81 

8 

26.07 

2 

26.28 

c 

26.98 

922. 

.  OOHR 


923. 

12.0AHR 


926. 
6. OOHR 


AIR  TEMPERATURE  (DEG  C) 

0 1  EE 
4.  47 
A.  06 
3.46 
2.  69 
1.  92 
1.  16 
n.  23 
-  68 

-  1.  57 
-2.M 
-3.  48 

-  3.  77 
-9.6? 

XXXX 


VAPOR  PRESSURE  (MB) 


DIFF 

CP  AC 

DIFF 

GPAC 

DIFF 

8.  2  7 

21. 

.  69 

5.40 

18, 

.95 

2. 

.  90 

6.  45 

22. 

.31 

5.55 

19, 

.57 

12. 

,  98 

6.43 

22. 

.  75 

8.  8  1 

20, 

.03 

2 . 

,  89 

5  .  38 

23. 

.  16 

5.45 

20, 

.44 

2. 

76 

5.27 

23. 

53 

5.35 

20, 

.  8  3 

?. 

6  3 

8.  20 

23. 

93 

5.27 

21. 

27 

2. 

5  1 

5.  C8 

24. 

27 

5.14 

21. 

65 

?  . 

34 

4.98 
4.  90 

24. 

25. 

65 
■9  7 

5.  04 
4.08 

22. 

22. 

1  1 

61 

2. 

2. 

25 

34 

4.  R2 

25. 

43 

4.8  8 

23. 

18 

2. 

54 

4.  96 

25. 

87 

5.02 

73. 

97 

3  . 

09 

5.  10 

26. 

1  5 

5. 1  R 

24. 

69 

3  . 

7  1 

5  .  ?8 

26. 

37 

5.37 

25. 

43 

4. 

U  9 

XX  XX 

27. 

07 

XXXX 

28. 

32 

XXXX 

GPAC 

DIFF 

25.74 

4.68 

26.  10 

4.  21 

26.  31 

3.60 

26.  34 

2.  79 

26. 30 

1.93 

2  6, 46 

1 .26 

26.47 

C.31 

26. 4  8 

-0.49 

26.49 

-1.49 

26.4? 

-2.53 

26.  22 

-3.4! 

2  6.06 

-3.7  2 

25.  83 

-3.97 

25.  Cfl 

XXXX 

GPAC 

DIFF 

21.74 

2 . 70 

22. 38 

2.  55 

22.80 

2.19 

23.04 

1  .64 

23.30 

1.11 

23.66 

0.58 

23.81 

-0.03 

24.10 

-0.  76 

24.49 

-1.30 

24.98 

“1.88 

28. 76 

-2.11 

26.77 

-1.65 

27.77 

“0 .80 

31  .71 

XXXX 

927. 
6.  OOHR 


GPAC 

DIFF 

21.67 

2.63 

22.33 

2.  50 

22. 76 

2.  15 

23.01 

1.61 

23.28 

1.09 

23.54 

0.56 

23.79 

-0.05 

24.07 

-0.79 

24.47 

-1.32 

2  4.97 

-1.86 

25.74 

-2.13 

26.75 

-1.67 

27.  75 

-0.82 

31.68 

XXXX 

GPAC 

DIFF 

18.86 

2.81 

19.5  1 

l  2.9? 

19.97 

2.8  3 

20.4  1 

2.73 

20.78 

2.58 

21.22 

2.46 

21.61 

2.  30 

22.0  6 

2.20 

22.57 

2.  30 

23.13 

2.49 

23.92 

3.04 

24.65 

3.67 

2  5.  3  R 

4.3R 

28.24 

XXXX 
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CASF  VI-H  GPAC  OUTPUT  OATA 

MISCELLANEOUS  VARIABLES 


TAPE  NO. 

92?. 

923. 

926. 

927. 

INTERVAL 

12 

.  OOHR 

12. 

OOHR 

6. 

OOHR 

6. 

OOHR 

SOIL  TEMPERATURE 

(DEG  C) 

LEVFL(M) 

GPAC 

01  FF 

GPAC 

OIFF 

GPAC 

OIFF 

GPAC 

DIFF 

0.000 

2  7.47 

-l.  49 

2  7.4ft 

-1.48 

27.31 

-3.24 

27.29 

-3.26 

-0. 125 

26.31 

-2.  10 

26.  31 

-2.10 

25.37 

-0.21 

25.37 

-0.2  1 

-o.  250 

25.20 

-0.  2° 

25.27 

-0.30 

25.32 

0.  19 

25.31 

0.  18 

-0.500 

24.11 

0.  07 

24.  1 1 

0.07 

24.  !  1 

0.05 

24.11 

0.05 

-  I . 000 

2  1.90 

0.  Ofi 

21.91 

0.09 

.  PR 

0.03 

21.88 

n.  n  3 

-2.000 

17.28 

0.01 

1  7.2ft 

0.91 

.  t  .21 

-0.09 

17.28 

0.01 

WIND  SPfcFC  I  M/SEC  ) 

LEVEL  (M J 

GPAC 

01  FF 

GPAC 

OIFF 

GPAC 

DIFF 

GPAC 

DIFF 

5* 

7.63 

XX  XX 

7.50 

xxxx 

5.28 

XXXX 

5.37 

XXXX 

8 

6.94 

1. 92 

6.78 

l  .  76 

4.22 

0.42 

4.34 

<'.54 

2 

5.31 

2. 9fi 

5.19 

2.86 

3.3  7 

0.27 

3.46 

0.36 

SURFACE 

ENERGY 

TERMS 

ILY/SEOX  1000 

PAR  AM E TER 

GPAC 

01  FF 

GPAC 

Of  FF 

GPAC 

DIFF 

GPAC 

DIFF 

S(0) 

2.13 

o.  33 

2.15 

0.35 

22.57 

0.37 

22.58 

0.  38 

R  (N  ) 

0.03 

XX  XX 

0.04 

xxxx 

14.56 

xxxx 

14.56 

XXXX 

U(C,0) 

-1.14 

XX  XX 

-1.13 

xxxx 

5 . 84 

xxxx 

5.86 

xxxx 

Q  (  E  ♦  0  » 

1.56 

XX  XX 

1.  fl6 

xxxx 

7.4T 

xxxx 

7.43 

xxxx 

0(S ,0) 

-0.69 

X  X  XX 

-0.68 

XXXX 

1  .27 

xxxx 

1.26 

xxxx 

SURFACE  SHEAR  STRESS  (DYNFS/CM 

S  0  )  X  1  o 

PARAMETER 

GPAC 

01  FF 

GPAC 

OIFF 

GPAC 

DIFF 

GPAC 

DIFF 

TAU 

1 . 54 

XX  XX 

1 . 54 

XXXX 

1  .  54 

xxxx 

1 . 54 

XXXX 

INTEGRATED  evapotransp irat ion  (GM/CM  SQIXIOO 

PARAMETER 

GPAC 

0  I  EE 

GPAC 

OIFF 

GPAC 

DIFF 

GPAC 

DIFF 

E 

36.20 

XX  XX 

36.20 

XXXX 

16.  10 

XXXX 

16.10 

xxxx 
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CASE  VI-8 


GPAC  OUTPUT  OAT  A 


Site 


1 

1 


A 

i 


VELOCITY  COMPONENTS 


K  ( CM  SO/SEC1  16949  16954  17179  17179 

TAPE  NO.  910.  911.  914.  935. 


I nterval 

2. 

OOHR 

2. 

OOHR 

1. 

OOHR 

l. 

OOHR  i 

u 

COMPONENT  (M/SEC1 

LEVEL ( M 1 

GPAC 

ni  EE 

OP  AC 

01FE 

GPAC 

n  i  ff 

GPAC 

DIFF 

GEO 

- 

0.81 

00 

-0.81 

-0.00 

1.62 

n.oo 

1.62 

0.00 

1000 

0.92 

1.87 

-0.03 

0.9  1 

-0.29 

0.41 

-0.18 

0.52 

900 

- 

0.09 

1. 09 

-0.35 

0.83 

-1.11 

-0.17 

-1.11 

-0.19 

800 

- 

0.68 

0.  71 

-0.  80 

0.5« 

-1.77 

-0.57 

-1.78 

-0.59 

700 

- 

1  .  10 

o.  50 

-1.18 

0.4? 

-2.31 

-0.84 

-2.12 

-0.84 

600 

- 

1.41 

0.  19 

-1.45 

C.  35 

-2.74 

-1.02 

-2.75 

-1.02  i 

500 

- 

1.65 

0.  36 

-1.68 

0.33 

-3.10 

-1.09 

-1.1  1 

-1.10  { 

400 

- 

1.81 

0.  52 

-1.85 

C.  50 

-3.38 

~C>.  78 

-1. 38 

-0.78  j 

3  00 

- 

1.97 

1. 68 

-1.98 

l  .66 

-3.59 

0.01 

-3.59 

O.oi 

200 

- 

2.05 

1.  44 

-2.06 

3.43 

-3.71 

2.24 

-3.7  1 

2.24 

100 

- 

2.04 

3.  41 

-2.05 

3.40 

-1.68 

2.41 

-3.68 

2.41 

32 

- 

1.98 

2.  82 

-1.98 

2.82 

-3.36 

1  .  19 

-3.16 

1.19 

3 

— 

1.59 

2.  17 

-  1.59 

2.17 

-2 .80 

C.  25 

-2.80 

0.25 

V 

COMPONENT  (M/SEC1 

i 

j 

LEVEL  CM) 

GPAC 

n i  FF 

GPAC 

OIFF 

GPAC 

DIFF 

GPAC 

DIFF  ; 

GEO 

8.  70 

-0.  00 

8.69 

-O.o  l 

13.34 

0.00 

13.34 

0.00  j 

1000 

8. 86 

1  .  46 

9.04 

1.64 

9.  1  6 

o.  88 

10.18 

1.90 

900 

9.44 

l.  94 

9.  54 

2.04 

10.02 

1.32 

10.16 

1.45 

600 

9.53 

1.93 

9.  59 

1 .99 

10.40 

1.25 

10.44 

1.29 

70Q 

9.4  5 

1.  75 

9.49 

1  .  79 

10.51 

0.51 

10.52 

0.92 

600 

9.12 

1.  52 

9.  35 

1 .55 

10.49 

0.48 

10.50 

0.49 

500 

9.12 

1.22 

9.  14 

1.24 

10.  17 

-0.  12 

10.18 

-0.11 

4  )0 

8.88 

0.  16 

8.  89 

0.1  7 

10.16 

-0.99 

10.17 

-0.98 

300 

8.5  8 

-0.  47 

8.59 

-0.46 

9.87 

-1  .67 

9.87 

-1.67 

2  OO 

8.18 

1.  58 

8.19 

1.59 

9.44 

-0.91 

9.44 

-0.91 

1  00 

7.56 

3.  67 

7.  57 

3.68 

8. 75 

1.06 

8.74 

1.04 

32 

6.60 

2. 90 

6.60 

2.90 

7.61 

4.48 

7.63 

4.48  ; 

8 

5.41 

2.  18 

5.44 

2.39 

6.24 

sT 

CD 

• 

6.2  1 

■T* 

• 

00 

38 
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CASE  VI -B 


GP AC  OUTPUT  OATA 


AIP  TEMPERATURE  AND  VAPOR  PRESSURE 


TAPE  NO.  930.  931.  934.  935. 

INTERVAL  2 . OOHR  2. OOHR  l.OOHR  l.OOHR 

AIR  TEMPERATURE  (DEG  C) 


LEV  EL ( M  ) 

GP  AC 

DI  FF 

10  30 

18.9  1 

1 . 45 

900 

19.65 

l.  50 

MOO 

20.03 

1 .21 

7  0C 

20.19 

0.  69 

6  )0 

20.  34 

0.  17 

500 

20.51 

-0.34 

400 

20.62 

-O.  93 

300 

20.77 

-1.07 

200 

20.96 

0.  21 

100 

21.21 

o.06 

32 

2  1.57 

-0.  14 

8 

22.16 

-0.  02 

2 

22.73 

0.4  3 

0 

24.  74 

XXXX 

LFVEKM  » 

GP  AC 

m  ff 

1000 

17.01 

l.  12 

900 

l  7.  75 

1.27 

800 

18.19 

1.12 

700 

10.56 

0.  89 

600 

18.87 

0.  63 

5  00 

19.21 

0.  37 

400 

19.51 

0. 08 

3  00 

19.84 

-0.  18 

2  00 

20.19 

-0.  21 

1  on 

20.52 

-0.18 

37 

2  0. 98 

0.07 

3 

2  1.3“ 

o.  35 

2 

21.68 

o.  68 

n 

27.90 

XX  X  X 

GP  AC 

OIFF 

GPAC 

18.88 

1.42 

17.94 

19.62 

1.47 

19.00 

20.02 

1.20 

19.56 

2o.  l  7 

0.6  7 

19.84 

20.33 

0.  16 

20.05 

20.49 

-0.36 

20.24 

20.61 

-C.94 

20.37 

20.  76 

-1.08 

20.49 

20.95 

0.20 

20.  63 

21.20 

0.05 

20.75 

21.57 

-0.14 

20.91 

22.  16 

-0.02 

21.21 

22. 73 

0.43 

21.46 

24.  74 

XXXX 

22.31 

VAPOR 

PRESSURE 

(MB! 

GPAC 

OIFF 

GPAC 

16.90 

1.01 

16.39 

17.74 

1.26 

17.26 

18.19 

1.12 

17.80 

18.55 

0.89 

18.24 

18.85 

0.61 

18.61 

19.21 

0.3  7 

18.99 

19.50 

0.07 

19.  30 

19.83 

-0.19 

19.64 

20.  19 

-0.2  1 

19.99 

20.  52 

-n.  18 

20.30 

20.  99 

0.0  8 

2  0.67 

21.  34 

0.36 

20.91 

21.68 

C.  6  8 

21.12 

22.90 

XXXX 

21.83 

D!FF 

GPAC 

DIFE 

0.79 

17.94 

0.79 

1.19 

19.00 

1.  19 

1  .07 

19.57 

1.08 

0.68 

19.84 

0.68 

0.21 

20.05 

0.21 

-0.27 

20.2  4 

-0.27 

-0.04 

20.37 

-0.84 

-1.37 

20.49 

-1.37 

-0.87 

20.63 

-0.87 

0.80 

20.75 

0.80 

0.77 

20.91 

o.77 

0.79 

21.21 

0.  79 

0.96 

21.46 

0.96 

XXXX 

22. 31 

XXXX 

diff 

GPAC 

DIFF 

0.54 

16.45 

0.60 

0.31 

17.29 

0.84 

0.74 

17.83 

0.77 

0.59 

18.26 

0.61 

0.36 

18.62 

0.37 

0.1  3 

19.00 

0.14 

-0.  16 

19.  31 

-0.15 

-0.42 

19.64 

-0.42 

-0.44 

19.99 

-0.44 

-0.42 

20.30 

-0.42 

-0.25 

20.68 

-0.24 

-0.07 

20.9  1 

-0.07 

0.12 

2  1.12 

0.  1  2 

XXXX 

2  1  .  E  4 

XXXX 
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CASE  Vt-R 


GP AC  OUTPUT  OAT  A 


MISCELLANEOUS  VARIARLFS 


TAPE  NO. 

9  JO. 

9  J  1  . 

934. 

935. 

interval 

2. 

0  oh  k 

2. 

OOHR 

1. 

OOHR 

1  . 

OOHR 

SOIL  TEMPERATURE 

(DEG  C) 

LEVELIM  » 

GP  AC 

01  FF 

GPAC 

0  IFF 

GPAC 

DIFF 

GPAC 

DIFF 

c.ooo 

2  3.45 

-0.  26 

23.46 

-0.25 

23.03 

0.03 

23.03 

0.03 

-0.  125 

25.21 

0.  11 

25.21 

0.  1  l 

25.  37 

0.08 

25.37 

0.08 

-0.250 

25.55 

0.07 

25.55 

0.07 

25.63 

0.05 

25.63 

9.05 

-0.500 

24  .  OR 

0.  00 

24.09 

0.00 

24.08 

-n.nn 

24.08 

-0.00 

-i .000 

2  1  .  8  7 

0.  02 

21.87 

C.R? 

21.07 

0.02 

21 .87 

0.02 

-2.000 

17.28 

o.  01 

1  7.  28 

0.01 

17.2  7 

-0  .00 

17.28 

0.01 

WlNT  SPEED  (M/SEC ) 

LEVELIM  ) 

C.PAC 

01  Ef 

GPAC 

OlFE 

GPAC 

01  FF 

GPAC 

0 1  F  F 

d* 

6. 4R 

XX  XX 

6 .49 

X  X  X  X 

7.54 

XXXX 

7.54 

XXXX 

8 

8  .  hh 

O.  83 

5.67 

0.64 

6.84 

3.48 

6.83 

3.47 

2 

4.4  2 

0.  24 

4.42 

3.24 

5.28 

2.89 

6.28 

2.  89 

SUP  PACE 

ENERGY 

TF  RMS 

(LY/SEOXIOOO 

PAR  AMf TER 

GP  AC 

D!  FF 

GPAC 

Di  FE 

GPAC 

DIFF 

GPAC 

DIFF 

S(  0) 

1  L  •  5  R 

0.  19 

11.55 

0.  1  5 

6.66 

0.17 

6.67 

0.  1  7 

PIN) 

6.74 

XX  XX 

6.72 

XXXX 

3.26 

XXXX 

3.26 

XXXX 

g<c,o» 

3 . 1  0 

X  <  XX 

3.10 

XXXX 

1.4  0 

XXXX 

1.40 

XXXX 

QI  F,0) 

3.26 

XX  XX 

3.25 

XXXX 

2.06 

XXXX 

2.06 

XXXX 

o  ( s , o) 

0.37 

XX  XX 

0.37 

XXXX 

-0.2  0 

XXXX 

-0.20 

XXXX 

SURFACE  shear  STRESS  (DYNFS/CM 

SO) X10 

PAR  AMET  ER 

GP  AC 

ni  ef 

GPAC 

diff 

GPAC 

01  FF 

GPAC 

ni  ff 

TAU 

2.59 

XX  XX 

2.  5 R 

XXXX 

2 .59 

XXXX 

2.59 

XX  X  X 

INTEGRATED  f  V  A  P  fl  T  R  AN  S  P  I  R  AT  I  ON  (GM/CM  SQIX100 

PARAMETER 

GP  AC 

n  iff 

C.PAC 

DIF  F 

GPAC 

DIFF 

GPAC 

DIFF 

6 

2.2  0 

XX  X  X 

2 . 40 

XXXX 

0.80 

XXXX 

0.80 

XXXX 

ROOT  MEAN  SQUARES  OF  THE  DIFFERENCES  BETWEEN 
THE  PREDICTED  AND  OBSFRVrD  ATMOSPHERIC  COLUMNS 


CASE  VI 

-B 

12. 0^  HOUR 

TAPE 

U 

V 

T(  AIR  1 

E 

NO. 

<  M/SEC) 

IM/SEC ) 

(DEG  C) 

(MB) 

RMS  MAGNI TUDF 

3.46 

7.  84 

2  6.  1  fl 

19.07 

PERSIST  OIFF 

2.  23 

3.  10 

6.40 

0.29 

GPAC  DIFF 

<??2. 

2.64 

l.  82 

2.95 

5.17 

CP  AC  DIFF 

o?  3. 

2.  1  7 

2.22 

2.99 

5.25 

CASE  VI 

-B 

6.00  HOUR 

TAPE 

U 

V 

T  I  A I  M  ) 

E 

NO. 

(M/SFC) 

(M/SEC) 

(DEG  C> 

(MB) 

RMS  MAGNI TUDE 

0 .  R  2 

7.05 

24.2  3 

18.63 

°FRSI ST  OIFF 

3.  36 

3.32 

4,63 

2.  R4 

GPAC  OIFF 

926. 

1.60 

n.  7q 

1.67 

4.57 

GPAC  DIFF 

>27. 

l.  60 

0.  RP 

1.66 

4.  53 

TISOIL  > 
(DEG  Cl 


24.6? 
2.66 
!  .06 
1.06 


TISOIL) 

I  OEG  C) 


24.41 

3.04 

1.33 

1.34 
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300T  mean  SQUARES  of  THE  DIFFERENCES  BETWEEN 
THE  PREDICTED  and  observed  ATMOSPHERIC  columns 


CASE  VI-B  ?.00  HOUR 


TAPE 

U 

V 

T(  AIR  ) 

E 

T(SOIL) 

NO* 

(M/SEC) 

(M/SEC  > 

(DEG  C ) 

(MR) 

(DEG  C) 

RMS 

MAGNI  Tl JOE 

3.16 

7.  16 

20.65 

19.  13 

23. OR 

PER  S 

1ST  D I FF 

0.  84 

2.  75 

1.14 

0.05 

0.31 

GPAC 

D  !  FF 

030. 

1  .  36 

l  .00 

0.  fl? 

0.69 

0.  12 

CP  AC 

01  FF 

03  1. 

1  .  7  M 

I. S3 

0.81 

0.67 

0.  12 

CASE.  VI 

-P 

1.00  HOUR 

tapt 

U 

V 

T(  AIR  ) 

E 

T( SOIL  ) 

M). 

(M/SEC) 

(M/SEC) 

idcg  c. ) 

(MR) 

(DEG  C) 

RMS  MAGNI TUOE 

3.  24 

9.27 

19. 91 

19.  1  3 

23. 

02 

PERSIST  DI  FF 

0.63 

O.  71 

0.40 

0.02 

0. 

12 

GPAC  DIFF 

93  4. 

1.12 

2.  19 

o.  87 

0.  45 

0. 

04 

GPAC  OIFF 

936. 

1.  13 

7.25 

0.87 

0.  47 

0. 

04 
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CASE  VI  I -A  TAPE  LOG 


TAPE  FCST  SM  KM8  SCG  AOV  GEO 
NO.  INT  08 


8S7. 

12.00 

A 

858. 

12.00 

A 

940. 

6.00 

A 

941  . 

6.00 

A 

944  . 

2.00 

A 

945. 

2.00 

A 

948. 

l  .00 

A 

949  . 

1 .  ^0 

A 

V  A  N  0 

V  A  N  I 

V  A  N  0 

VAN! 

V  A  N  0 

V  A  N  I 

V  A  N  0 

VAN! 


REMARKS 


O-MOOIF ICATION 

d-mooieication 

O-MOO IF  ICATI 3N 
o-modification 

D-MOO I F IC AT  I  ON 
O-MOOIFICATION 
D-MOOIFICAT  ION 
O-MOOIFICATION 


A3 


CASE  V 1 1 -  A  INITIAL  CONDITIONS  -  1BOCL  15  NOVEMBER  1961 


(PAGE  1  OF  2 

PAGES  ) 

SOIL  PARAMETERS 

LEVEL 

TEMP 

(  M  > 

(  DEG  C I 

3 

0.000 

12.  30 

LAMBDA 

=  0.59  CAL/CM  DEG 

2 

-0.  1  2  5 

14.22 

MU/L AMROA 

=  0.0037  CM  /SEC 

1/2 

2  4  2 

-0.250 

15.00 

I  MU  X  LAMBDA! 

=  0.036  CAL  /CM  DEG  SEC 

-0.500 

16.62 

2(0) 

=  2.0  CM 

2 

-  1.000 

19.06 

S(0) 

=  0.0004  CAL/CM  SEC  MB 

2 

-2.000 

2  4.30 

G 

=  3500  CM  SEC  OEG/CAL 

RADIATION  PARAMETERS 

LOCAL  time  =  1«0C 

TURBIDITY  =  0.20 

DELTA 

c 

=  -lR.no 

PEG 

PSI  *  1.022 

r 

C- 

X 

a: 

=  1.04 

DEG  C/SFf 

F(C)-  1.00 

CLOUD  CLA  $  S  =  1 

ALBEDO  =  0.25 

e'(3) 

II 

a 

• 

o 

MR 

M  =  0.620 

-1/2 

EPS  HON 

=  0.^50 

N  =  0.0415  MR 

PH  1 

=  32.5 

DEG 

H  =  90. 0  DEG 

HCRI ZONTAL  GRADIENTS 

LbVFL 

ne/nx 

OE  /DY 

DT/DX 

OT/OY 

(M  ) 

( MR/100-KM) 

(  DEG 

C/  100-KM) 

2  00 

1  .  10 

C.  3  9 

0. 5fl 

;  -0.84 

600 

0. 60 

n.  59 

1.13 

i  -0.09 

1000 

0.  10 

0.  PC 

l  .bP 

'  -0.94 
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CASE  V 1 1  -  A  INITIAL  CONDITIONS  -  18001  15  NOVEMBER  1961 

{ PAGE  2  OF  2  PAGES) 


LEVEL 

(M) 

W  INC  COMPONENTS 

U  (M/SEC  ) 

TEMPERATURE 
(OEG  C) 

VAPOR  PRESSURE 
(MB) 

1000 

16.81 

3.  32 

3.  75 

4.26 

<900 

16.38 

3.43 

4.73 

4.46 

800 

1  5.90 

3.  54 

5.71 

4.64 

700 

15.49 

3.  65 

6.70 

4.80 

60  0 

16.03 

3.  76 

7.  69 

4.98 

500 

1  4.60 

3.  88 

8.  67 

5. 16 

ADO 

14.10 

3.98 

9.65 

5.34 

300 

1  3.49 

4.  10 

10.  54 

5.52 

200 

12.45 

4.  19 

11.32 

5.70 

100 

10.31 

3.  94 

11.85 

5.87 

32 

6.45 

2.9  5 

11.40 

5.98 

8 

3.80 

1.70 

10.  95 

6.03 

AOVECTION  TERMS 
-1  5 

(SEC  X  10  ) 

LEVEL 
(M  ( 

At  PH  A  (  l  ) 

R  r  T  A  (  1  ) 

ALPHA ( 2) 

BE  T  A  (  2  ) 

290 

2.91 

2.53 

0.00 

1 . 28 

60  C 

2.66 

3.25 

0 .  oo 

2.14 

1000 

2.  14 

3.97 

o.oo 

3.09 

SURFACE  CONTOUR  GRADIFNTS 


prediction 

IN  TP  RVAL 
(  HR  ) 

A  7. 1  MUTH 

(OEG  FROM  NORTH) 

MAGNITUDE 

(FT/100-KM) 

0 

1  80. 50 

34.65 

1 

1 74. 90 

41.09 

2 

168. 40 

CO 

• 

ro 

4“ 

6 

186.00 

50.83 

12 

24  R.  -3  9 

52.96 

CASE 

VI  I-A 

COMPARISON 

DATA  FROM  DALLAS 

(  1  HOUR  ) 

WIND  COMPONENTS 

TEMPERATURE 

VAPOR  PRESSURE 

U  (M/SEC)  V 

(DEG  C> 

(  M8> 

GFO 

15.54 

1 .39 

1000 

16.  20 

1.53 

4.04 

4.36 

Q00 

15.  an 

1.65 

5.02 

4.54 

800 

15.  30 

1 .78 

6.  o l 

4.71 

700 

14.  06 

1  .  89 

7.00 

4.86 

600 

14.55 

2.00 

8.00 

5.04 

500 

14.25 

2.  ’  0 

9.00 

5.20 

400 

14.45 

2.21 

9.95 

5.3? 

300 

14.  72 

2 . 50 

10.  72 

5.55 

200 

14.  10 

3.  30 

11.72 

5.72 

100 

n.  15 

4.  20 

11.25 

5.88 

32 

6.  10 

3.25 

10.47 

5.99 

8 

2.70 

1  .  50 

9.94 

6.04 

2 

XXXX 

XXXX 

9.75 

6.05 

0 

XXXX 

XXXX 

XXXX 

XXXX 

SOIL  TEMPERATURE  I  DEG  CJ 

WIND 

SPEED  (M/SECI 

C.000 

1  1 

.  70 

8 

3.09 

-0. 125 

1  4 

.  15 

2 

0.71 

-C. 250 

1  5 

.  02 

- C . 500 

1  6 

.  6  0 

SURFACE  SHEAR  STRESS 

-1.000 

1  a 

.  06 

(DYNFS/CM 

so. ) xio 

-2.000 

24 

.  3P 

T  AU  = 

XXXX 

SURF  AC.  F  ENERGY 

TERMS  (LY/SFCmOOO 

c 

c 

• 

o 

Of  E ,0  )  = 

XXXX 

R  (  N  )  = 

XXXX 

Q( S,0  )« 

XXXX 

Q(  C ,0  1  = 

XXXX 

INTEGRATED 

FVAPOTR AMSP IRA T ION  (GM/CM 

SQ. I X 100 

F  =  XXXX 
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CASE 

V!  T-A 

C0MPAR1 SON 

DATA  FROM  DALLAS 

(  2  HOUR  ) 

WIND  COMPONENTS 

TEMPERATURE 

VAPOR  PRESSURE 

U  (M/ 

SEC)  V 

(DEG  C> 

(MB) 

GEO 

16. 36 

3.36 

lOO^i 

L6.  18 

0.75 

4.29 

4.45 

900 

16.  03 

1 . 30 

5.22 

4.61 

POO 

16.02 

1. 87 

6.  1  6 

4.78 

700 

16.  80 

2.44 

7.08 

4.92 

600 

16.69 

3.00 

8.00 

5 .10 

600 

16.68 

3.55 

n.  96 

5.25 

4  00 

16.40 

4.10 

9.  89 

5.42 

300 

14.47 

4.60 

10.  56 

5.58 

200 

12.  '0 

5.  13 

11.16 

5.74 

100 

Q .  8 : 

5.63 

11.41 

5.90 

32 

6 .96 

4.25 

10.63 

fc.00 

6 

2.70 

2.35 

10.08 

6.06 

2 

XX  XX 

XXXX 

9.86 

6 . 06 

0 

XXXX 

XXXX 

XXXX 

XXXX 

SOIL  TEMPERATURE  (DEG  C  ) 

WIND 

SPEED  (M/SEC! 

C.  000 

11.45 

8  3.58 

-0.125 

1  3.99 

2  1.42 

-C. 260 

1  5.02 

-  n  • 500 

16.58 

SURFACE  SHEAR  STRESS 

-  1 .000 

19.05 

(DYNFS/CM  SQ. ) X 10 

-2. 000 

24.38 

YAIU  XXXX 

SURFACE  ENERGY 

TERMS  (LY/SFCm000 

S(  0)  = 

0.00 

Q( F  ,0  )  =  XXXX 

R(N)  = 

XXXX 

C( S  »0) =  XXXX 

Q<  C ,0  ) 

=  XXXX 

I  N  T  E  GP  A  T  f  D  FVAPOTRANSPIRAT ION  (GM/CM  SQ.JX10  0 
F  =  X  X  X  X 
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CASE  VI  I  -•  A  COMPARISON  DATA  FPOM  DALLAS  (  6  HOUR  > 

WIND  COMPONENTS  TEMPERATURE  VAPOR  PRESSURE 


U  (M/SEC)  V 

(PEG  C> 

(  MR) 

GEO 

19.26 

-2.09 

1000 

10.43 

-6.00 

4.80 

4.79 

POO 

10.20 

-5 . 30 

5.40 

4.92 

800 

1^.13 

-4.63 

6.02 

5 .06 

700 

9.99 

-3.80 

6.63 

6.17 

600 

9.  84 

-3.10 

7.26 

6.33 

6  00 

9.80 

-2.40 

7.  86 

5.43 

400 

10.09 

-1.70 

8.46 

5.67 

300 

11  .  OQ 

1 

9 

• 

JO 

9. 14 

5 .70 

200 

11.60 

0.  lb 

9.73 

6.83 

inn 

ll.oo 

2 . 65 

9.96 

5.96 

32 

7.7  0 

3.60 

9.6  3 

6.04 

8 

4.40 

2.16 

9.09 

6 . 08 

2 

XXXX 

XXXX 

8.  «3 

6.09 

0 

XXXX 

xxxx 

XXXX 

xxxx 

SOIL  TEMPERATURE 

(deo  o 

WIND  SPEED 

(M/SECI 

c.ooo 

1  0 

.  32 

8 

5.08 

-0. 125 

13 

.34 

2 

2.87 

-C. 250 

14 

.6  i 

-C.  500 

16 

.57 

SURFACE  SHEAR  STRESS 

-1.000 

19 

.04 

( DY  NFS/CM 

SQ.  ) X  10 

-2.000 

24 

.38 

TAU  = 

XXXX 

SURFACE  ENERGY 

TERMS  (LY/SEOXIOOO 

S(D)  = 

c.oo 

Q<  F  ,0  )  = 

XXXX 

R  (  N  )  = 

xxxx 

0  (  S  » o  )  = 

xxxx 

QIC  ,  0  )  = 

xxxx 

INTEGRATED 

EVAPOTR ANSP I  RAT  ION  (GM/CM 

SO.  )  X100 

r=  xxxx 
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CASE  VI  I “A 


COMPARISON  DATA  FROM  DALLAS  (12  HOUR  > 


GFO 

Wl  ND  COMPONENTS 

U  (M/SEC)  V 

7.31  -18.70 

TEMPERATURE 
(DEG  C) 

VAPOR  PRESSURE 
(  MB  > 

1000 

9 . 00 

17.05 

3.45 

5.30 

900 

9.18 

16.49 

2.83 

5.37 

800 

9.38 

15 . 90 

2.  30 

5.45 

700 

9.83 

15.30 

1.90 

5.54 

6CC 

9.78 

14.70 

1 .77 

5.67 

500 

9  .98 

14.1? 

1.90 

5.70 

400 

in.  19 

13.43 

2.35 

5.79 

300 

10.30 

12.48 

3.15 

5  .  flfl 

200 

9.90 

11.29 

4.05 

5.96 

100 

ft  .  78 

-8.77 

4.75 

6.05 

32 

6. 35 

-4.90 

4.85 

6.10 

a 

3.40 

-2.00 

4.79 

6.13 

2 

X  XXX 

XXXX 

4. 76 

6.14 

0 

XXXX 

XXXX 

XXXX 

XXXX 

SOIL  TEMPERATURE 

(9EG  C) 

WIND 

SPEED  (M/SECI 

C.  000 

9 

.  20 

8 

3.94 

-0.125 

1  2 

.49 

? 

1.80 

-0.280 

1  4 

.54 

-0.  500 

1  6 

.50 

SURFACE  SHEAR  STRESS 

-  1 .000 

1  9 

.02 

(DYNFS/CM 

SO.  )  xio 

-2.000 

24 

.38 

T  AU  = 

XXXX 

SURFACE  ENERGY 

TERMS  CLY/SFC) X 1000 

S(  01  = 

C.  00 

0  (  E  »0  >  = 

XXXX 

R  (  N  )  = 

XXXX 

Q<  S  ,0  )  = 

XXXX 

Q<  C ,0  )  = 

XXXX 

INTECR  AT  ED 

FVAPOTR ANSP  IRAT ION  (GM/CM 

so.  moo 

F  = 


X  XXX 


c ASF  VII-A  GPAC  OUTPUT  DATA 


VELOCITY  COMPONENTS 


K  (  CM  SQ/SECI 
TAPE  NO. 
interval 

19494 

357. 

1 2. oohr 

1895'* 

85  8. 

1 2 .  OOHR 

164  09 

940. 

6. OOHR 

16244 
941  . 
6. 00 HR 

u  COMPONf  NT  ( M/SEC  1 

LEVEL (M) 

GP  AC 

niFF 

GFO 

7.29 

-9.02 

1000 

l  2.66 

3.  66 

900 

12.97 

3.  79 

800 

1  3.96 

3. 68 

7pn 

l  3.04 

3. 46 

600 

12.97 

3.  19 

6  '■'O 

12.84 

2. 86 

AOO 

12.65 

2.  46 

3  00 

12.98 

2.03 

200 

11.93 

2.08 

100 

11.26 

2.  51 

32 

9.5  3 

3.  5  8 

9 

8.11 

4.  71 

LEVEL  (V 

)  GP  AC 

01  FF 

GEO 

-13.81 

-0.  07 

loon 

-7.71 

9.  34 

9  0  0 

-7.44 

9.  06 

3.  69 


GP  AC 

DIFF 

GPAC 

7.29 

-0.02 

19.26 

8.26 

-0.74 

11.49 

10.94 

1.76 

11.47 

1  1 .  75 

2.37 

11.38 

12.09 

2.5  1 

11.22 

12.  23 

2.45 

11.04 

17.23 

7.25 

10.8? 

12.14 

1.95 

10.56 

11. 95 

1.65 

10.23 

11.61 

1.71 

9.79 

10.95 

2.7  0 

9.08 

9.67 

3.3? 

7.9  1 

7.91 

4.51 

6.42 

COMPONENT  (M/SEC) 

GP  AC 

OIFF 

GPAC 

-18.  R1 

-0.07 

-2.09 

11.74 

5.3  1 

6.0  1 

-7.83 

8.66 

6.0  1 

-  7.02 

3.89 

6.0  1 

OIFF 

GPAC 

OIFF 

0.00 

19.26 

0.01 

1.06 

14.01 

3.58 

1  .  18 

11.54 

1.25 

1.25 

11.16 

1.0  3 

1.23 

10.99 

1.00 

1.20 

10.84 

1.00 

1.02 

10.64 

0.84 

0.47 

10.41 

0.32 

-0.77 

10.10 

-0.90 

-1.89 

9.68 

-2.00 

-1.92 

8.97 

-2.03 

0.22 

7.83 

0.  1  3 

1.82 

6.36 

1 . 76 

OIFF 

GPAC 

OIFF 

-0.00 

-2.09 

-0.00 

12.01 

1.74 

7.24 

11.31 

4.48 

9.  78 

in.  54 

5.21 

9.  7-, 

.0  n  n 


-7.70 


CASC  VI  I- 

-A 

GPAC  OUTPUT  OATA 

AIR  TEMPERATURE 

AND  VAPOR  PRESSURE 

TAPE  NO. 

857. 

858. 

94  0. 

941. 

INTERVAL 

12. 

oohr 

12. 

OOHR 

6. 

OOHR 

6. 

OOHR 

AIR 

TEMPERATURE 

(OEG  C ) 

LEVEL (M  ) 

GP  AC 

OIFF 

GP  AC 

niFF 

GPAC 

DIFF 

GPAC 

DIFF 

1000 

0.43 

-  3.  02 

0.64 

-2.81 

4.90 

0.  10 

4.34 

-0 .46 

900 

0.61 

-2.  22 

0.  79 

-2.04 

5.  1  5 

-0.25 

4.79 

-0.6  1 

pfif) 

0.  74 

-  1  .  56 

0.88 

-1.42 

5.20 

-0.74 

5.02 

-1.00 

700 

0.  76 

-1.14 

0.  50 

-1.00 

5. 2R 

-1 .35 

5.08 

-1.55 

6  00 

0 . 77 

-1. 00 

0.90 

-0.07 

5.26 

-1.99 

5.11 

-2.14 

500 

0.82 

-1.08 

0.95 

-0.95 

5.29 

-2.56 

5.16 

-2.69 

400 

n  .8  2 

-1.53 

0.95 

-  1.40 

5.25 

-3.21 

5.13 

-3.33 

300 

0.83 

-2.  32 

0.95 

-2.20 

5.21 

-3.93 

5.11 

-4.03 

20  0 

0.  8? 

-3.23 

0.93 

-3.1  2 

5.14 

-4.59 

5.05 

-4.68 

IOC 

0.77 

-3.  58 

0.3  9 

-3.86 

5.01 

-4.94 

4.92 

-5.03 

3? 

0.61 

-4.  24 

0.  73 

-4.12 

4.68 

-4.85 

4.61 

-4.92 

ft 

0.51 

-4.  28 

0.63 

-4.16 

4.46 

-4.63 

4.40 

-4.69 

2 

0.34 

-4.  42 

0.47 

-4.29 

4.17 

-4.66 

4.11 

-4.72 

n 

-0.?1 

XX  XX 

-0.06 

xxxx 

3.21 

XXXX 

3.16 

XXXX 

VAPOR  PRESSURE 

C  MB  1 

LEVEL (M  ) 

GP  AC 

ni  ff 

GP  AC 

DIFF 

GPAC 

DIFF 

GPAC 

DIFF 

1000 

3.56 

-  1.  74 

4.  02 

-1.28 

3. 67 

-1.12 

3.88 

-0.91 

ooo 

3.43 

-  1. 94 

3. 81 

-1.56 

3 . 69 

-1 .23 

3.82 

-l.  10 

800 

3.30 

-2.06 

3. 72 

-1.73 

3.7  3 

-1.32 

3.8  3 

-1.22 

700 

3.  39 

—  2.  15 

3.  70 

-1.84 

3.78 

-1 . 39 

3.87 

-1.30 

600 

3.37 

-2.  30 

3.68 

-1.99 

3.82 

-1.51 

3.89 

-1.44 

500 

3.42 

-2.  28 

3.  72 

-1.98 

3.9? 

-1.51 

3.99 

-1.44 

400 

3.44 

-2.  35 

3.  72 

-2.07 

3.Q7 

-1.60 

4.04 

-1.53 

300 

3.49 

-2.  39 

3.  77 

-2.1  ! 

4.06 

-1.64 

4.12 

-1.58 

200 

3.55 

-2.41 

3.84 

-2.12 

4.18 

-1.65 

4.23 

-1.60 

100 

3.5  8 

-2.47 

3.  36 

-2.19 

4.26 

-1.70 

4.31 

-1.65 

32 

3.  72 

-2.  38 

3.  98 

-2.  12 

4 . 44 

-1.60 

4.48 

-1.56 

8 

cc 

• 

-2.  35 

4.  04 

-2.05 

4.54 

-1.54 

4.59 

-1.49 

2 

3 . 85 

-2.  29 

4.  lO 

-2.04 

4 ,65 

-1.44 

4.70 

-1.39 

0 

4.06 

XX  XX 

4.  31 

XXXX 

5.01 

XXXX 

5.05 

XXXX 
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C ASE  VI  I -A 


GPAC  OUTPUT  DATA 


MISCELLANEOUS  VARIABLES 


TAPE  NO. 

857. 

8  5  8. 

94  0. 

041  . 

interval 

12. 

OOHR 

12. 

OOHR 

6. 

OOHR 

6. 

OOHR 

SOIL  TEMPERATURE 

(DEG  C) 

LEVEL! M) 

GPAC 

oiFr 

GPAC 

OIFF 

GPAC 

OIFF 

GPAC 

OIFF 

C..OOO 

5.13 

-4.07 

5.18 

-4.02 

7.05 

-2.37 

7.05 

-2.37 

-5.125 

11.35 

-1.14 

l  1  .  35 

-1.14 

12.08 

-0.36 

12,07 

-0.37 

-r,  ? 50 

14.3? 

-o.  2  2 

14.  32 

-0.2  2 

14.81 

0.20 

14.8  1 

0. 20 

-0.  500 

16.5? 

0.0? 

16.52 

0.02 

16.50 

0.0? 

16.50 

o.O? 

-1.000 

10.12 

0.  10 

10.  12 

n.  10 

10.10 

0.06 

10.11 

0.07 

-2.000 

24.37 

-0.  01 

24.  37 

-0.01 

24.37 

-o.oi 

24.31 

-  O.oi 

WIND  SPEED  (M/SEC  > 

LFVEL(M) 

GPAC 

01  FF 

GPAC 

OIFF 

GPAC 

OIFF 

GPAC 

OIFF 

5* 

0.4  1 

XX  XX 

O.  16 

xxxx 

8.21 

XXXX 

8.13 

XXXX 

0 

8.85 

4.  01 

8. 50 

4 . 65 

7.57 

2.40 

7.40 

2.41 

2 

6 . 70 

4.  00 

6.50 

4.  70 

5.70 

2.02 

5.73 

2.8ft 

SU»F AC  E 

ENERGY 

TF  RMS 

(LY/SEC) X 1000 

PARAMETER 

GPAC 

0  I  F  F 

GPAC 

ni  ff 

GPAC 

OIFF 

GPAC 

OIFF 

S(0) 

-O.Pl 

-o.oi 

-0.0  1 

-0.01 

-0.00 

C 

o 

• 

c 

1 

O.nn 

o.oo 

R  (N ) 

-1.88 

XX  XX 

-1.88 

xxxx 

-1 .90 

XXXX 

-1.90 

XXXX 

0  (  C ,  o  ) 

-1.08 

XX  XX 

-1.03 

xxxx 

-1.58 

xxxx 

-1.55 

XXXX 

0  (  E  ♦  0  ) 

o.  75 

XX  XX 

0.67 

xxxx 

1 .04 

xxxx 

1.01 

XXXX 

0  ( S  ,  o  ) 

-1.53 

XX  XX 

-1.50 

xxxx 

-1.36 

xxxx 

-1.37 

XXXX 

SURFACE  SHEAR  STE.FSS  (OYNFS/CM 

SO)  xio 

PARAMET  ER 

:  GPAC 

01  CF 

CP  AC 

DI  FF 

GPAC 

Dl  FF 

GPAC 

OIFF 

T  A  U 

2.80 

XX  X  X 

2.  80 

XXXX 

2.80 

XXXX 

2.80 

XXXX 

INTEGRATED  E  V  A  PO  T  «  ANS  P  I  R  A  T  !  ON  (GM/CM  SQ)X100 

PARAMETER  GPAC 

D|  FF 

GPAC 

niFF 

GPAC 

OIFF 

GPAC 

OIFF 

6 . 00 

X  x  X  X 

6.  no 

xxxx 

4 . 1  0 

XXXX 

4.00 

XXXX 

5  2 


CASE  V  t 


GPAC  OUTPUT  OAT  A 


VELOCITY  COMPONENTS 


KICM  SO/SFC)  14239  14239 

TAPE  NO.  9  4  4.  945. 

INTERVAL  2 • OOhR  p.oohr 


16?  14 
94  8. 

I .POUR 


162  2  A 
949  . 

1  .OOHR 


U  COMPONENT  (M/SECI 


LEVEUM  » 

G°  AC 

OIFF 

GP  AC 

OIFF 

GPAC 

Dl  FF 

GPAC 

OIFF 

GEO 

16.  36 

-0.00 

16.35 

-c.oi 

15.54 

0.00 

15.50 

-0.04 

ir  oo 

12.06 

-4.13 

13.33 

-3.14 

14.74 

-l  .46 

14.45 

-1.75 

TOO 

1  1  .  70 

-4.  33 

ll.  74 

-4.20 

14.25 

-1.55 

14.13 

—  1.67 

800 

11.48 

-4.47 

11.42 

-4.50 

13.85 

-1.54 

13.79 

-1.60 

700 

11.21 

-4.  50 

11.18 

-4.62 

13.47 

-1.49 

13.44 

-1.52 

6  ’JO 

10.00 

-4.  73 

10.03 

—  4.76 

13.00 

—  1 . 46 

13.07 

-1.48 

5  0  0 

10.60 

—  4.3° 

10.  66 

-4.02 

12.60 

-1.56 

12.69 

-1.56 

A  00 

10.30 

-8.  01 

10.38 

-5.02 

12.28 

-2.17 

12.27 

-2.18 

3  C  0 

10.03 

-  4.  44 

i  o .  o ; 

-4,46 

l  l  .  6M 

-2.02 

11.70 

-2.03 

200 

0.57 

-  3.  1  3 

0.  86 

-3.14 

11.20 

-2  .00 

11.20 

-2.00 

1 

8 . 8  A 

-O.  06 

8.8  8 

-  0 .  °  7 

10.31 

-0.84 

10.31 

-0 .84 

32 

7.67 

1  .  72 

7. 6  7 

1  .  72 

8.03 

2.83 

8.94 

2.84 

8 

6.2  1 

3.  51 

6.  20 

3.5  1 

7.24 

4 . 55 

7.24 

4.55 

V 

CG8P0NFNT  (m/SEC) 

LFVEllMl 

GP  AC. 

01  FF 

GP  AC 

DI  FF 

GPAC 

DIFF 

GPAC 

OIFF 

GEO 

3. 36 

<6.01 

3.  36 

0.00 

1 .30 

-0.00 

1.39 

-c.oo 

1000 

1 .86 

1.11 

l  .  06 

1.21 

1.86 

0.3  3 

1.35 

-0.  1  8 

goo 

2.33 

1.03 

2.27 

0,07 

2.2  1 

0.56 

2.13 

0.48 

P9A 

?  .50 

O.  72 

2.56 

0.6  6 

2.47 

0.  60 

2.46 

0.68 

7  00 

2.74 

0.31 

2.73 

0.20 

2 . 64 

O.  75 

2.64 

0.75 

6  00 

2.  88 

-0.  1  ? 

2.87 

-0.1  3 

2.83 

0.80 

2.80 

0.80 

590 

2.07 

-  0.  58 

2.07 

-0.58 

2.01 

0.8  1 

2.0? 

0.3? 

A  00 

3 .04 

-  1 .  06 

3.04 

-1.06 

3.00 

0.70 

3.01 

0.80 

3  00 

3.05 

-1.55 

3 . 09 

-1.51 

3.0  7 

0.57 

3.07 

0.57 

2  00 

3.11 

-2.02 

3.11 

-2.02 

3.10 

-0.20 

3.10 

-n.?o 

1  OC 

3.07 

—  2.56 

3.37 

-2.86 

3.06 

-1.14 

3.36 

-1.14 

02 

2.8? 

-1.43 

2.83 

-1.42 

?.-? 

-0.43 

?.  82 

-0.43 

3 

2.  3  S 

6,  r.p 

2.  35 

c.oo 

?  .  34 

^.84 

2.34 

0.84 
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C.  ASF  V!  I  —  A 


GPAC  OUTPUT  DATA 


AIR  TEMPERATURE  AND  VAPhr  PRESSURE 


TAPE  NO,  944.  945 .  94P.  949. 

INTERVAL  2.  OOHR  2.O0HR  l.OOHR  l.OOHR 

AIR  TEMPERATURE  (DEG  f.  ) 


LEVEKM  | 

GPAC 

01  FF 

1000 

4.  79 

0.  50 

900 

6.19 

o.  97 

800 

6. PI 

0.6  6 

7  OC 

7.09 

o.  01 

600 

7.  PR 

—  o.  72 

5  00 

7.46 

-  ! .  5 1 

400 

7.6  1 

-2.  38 

3  00 

7.56 

-3.oi 

PC  0 

7.66 

-3.  61 

100 

7.46 

-  3.  95 

32 

7.  15 

-  3.  4P 

ft 

6 . 90 

-3,10 

? 

6.66 

-3.  30 

n 

6.44 

XX  XX 

LEVEL (V  ) 

GPAC 

ni  FF 

iooo 

4.26 

-  0.  17 

900 

4.  3ft 

-'''.2  3 

800 

4.47 

-0.31 

700 

4.56 

-  0.  37 

6  00 

4.61 

-0.49 

500 

4.73 

-0.  52 

400 

4  .fin 

-o.62 

3  00 

4.91 

-  0.  67 

200 

6.05 

-O.  69 

1  00 

5.1^ 

-  o.  76 

3? 

6.36 

-  0.  64 

8 

5.60 

-0.  55 

2 

6.64 

-0.  42 

0 

6.08 

XX  XX 

GPAC 

0  I F  F 

GPAC 

4.77 

0.48 

4.17 

6.  1  7 

0.  95 

5.93 

6.  81 

0.66 

6.9  1 

7.09 

0.01 

7.47 

7.20 

-0.71 

7.87 

7.4  5 

-1.61 

8.22 

7.61 

-2.3R 

8.4  3 

7.  66 

C 

C 

• 

1 

£  ,  59 

7.  56 

-  3  .  'i  1 

P.  70 

7.46 

-  3.96 

P  .  68 

7.  16 

-3.47 

8.44 

6.0  1 

-3.17 

8.  19 

6.56 

-3.29 

7.82 

6.44 

xxxx 

6.6  3 

VAPOR  1 

PRFSSURE 

(MR) 

CP  AC 

Olf  F 

GPAC 

4.29 

-0. 16 

4.29 

4.39 

-n .  2  2 

4.46 

4.4  7 

-0.3  1 

4.5  8 

4.55 

-0.3  7 

4.71 

4.61 

-  C .  4  9 

4. 78 

4.  73 

-0.52 

4.93 

4.8  1 

-0.61 

5.9? 

4.91 

-0.67 

5.14 

5.04 

-0.70 

5.31 

5.16 

-9.74 

6.43 

6.36 

-0.64 

5.64 

6.61 

-0.6  4 

6. 78 

6.65 

-C.41 

5.03 

6 . 0 k' 

XXXX 

6 .40 

DI  FF 

GPAC 

0 1  FF 

0.  1  3 

4.1  7 

0.  1  3 

0.91 

5.93 

0.9  1 

0.90 

6.9  1 

9.90 

0.47 

7.47 

0.47 

-0.13 

7.88 

-0.12 

78 

8.22 

-  0 . 7  8 

-1.52 

8.43 

-1.5  2 

-2.1  3 

8.59 

-2.13 

-3.02 

8.70 

-3.02 

-2.57 

8.68 

-2.57 

-2.0  3 

8.45 

-2.02 

-1.75 

8.19 

-1.75 

-1.9  3 

7.82 

-1.93 

XXXX 

6.64 

XXXX 

oiff 

GPAC 

OIFF 

-0.07 

4.31 

-0.05 

-0.08 

4.47 

-0.07 

-0.13 

4.59 

-0.12 

-0.15 

A. 71 

-0.15 

-0.26 

4.79 

-0.25 

-0.27 

4.92 

-0.28 

-0.36 

5.0  1 

-0.37 

-0.41 

5.15 

-0.40 

-0.4  1 

5.30 

-0.42 

-C.4  6 

5.4  3 

-0.45 

-0.35 

5.64 

-0.35 

-0.26 

5.79 

-0.25 

-9.12 

5 .  °  3 

-0.  1  2 

XXXX 

6.39 

XXXX 

CASE  V  I  { —A 


GPAC  OUTPUT  DATA 


MISCELLANEOUS  VARIABLES 


tape  no. 
INTERVAL 

2 

94R. 

.  OOHR 

2 

945. 

.  OOHR 

l 

94  8. 
.OOHR 

1 

949. 

.oorR 

SOIL  TEMPERATURE 

r, 

LEVEL (M > 
O.OOH 
-0.  125 
-0.250 

-  0 .500 

-  1 . 00^ 
-2 . non 

G°  AC 
10.55 
11. DR 
1  4  .  96 
16.6? 

1  9.  OR 
?R.  37 

D1FE 
- 0.  90 
-0.  05 
-n.  06 
0.  OR 
0.  03 
0  1 

GPAC 

10.55 

13.95 

14.96 
16. 62 
19.08 
?R.  37 

DIFF 
-O.^O 
-0.04 
-0.06 
0.  OR 

0.03 

-0.01 

GPAC 
11.45 
14.  12 
14.97 
16.63 
10.08 
24.3ft 

0 1  FF 
-0.25 
-0.03 
-0.05 
C.03 
0.02 
-0.00 

GPAC 
1  1  .44 
14.  t  1 

14.98 

16.62 

19.03 

24.37 

DIFF 
-0.  26 
-0 .  Or 
-0.hr 
0.02 
0.02 
—  0."  i 

"INO  SPEED  (M/SEC / 

LEVEL  (.’•') 

8* 

0 

2 

GPAC 
7.  36 

6 . 6R 
5.07 

0 1  E  F 
XX  XX 
3.06 
3.  65 

GPAC 
7.  36 

6.  6R 
5.06 

r  IFF 
XXXX 
3.06 

3.  64 

GPAC 
8.24 
7.6  1 
5.  «2 

D  l  FF 
XXXX 
4.  52 
5.11 

GPAC 

8.24 

7.61 

5.ft? 

DIFF 
XXXX 
4.5  2 
5.  1  1 

S  UP  FACE 

ENEPGT 

TERMS  (LY/SEOXIOCC 

PARAMETER 

S<  0) 

R  (N  ) 

o(c,o> 

0  <  F  ,  0 1 
0(S,0) 

GPAC 

0 . 6  0 

-1.96 
-1.63 
1.13 
-1 .47 

Of  FF 

O.oc 

XX  XX 
XX  XX 
XX  XX 
XX  XX 

GPAC 
-0.  00 

-1.96 
-1.63 
1.13 
-1 .47 

01  FF 

-o.oo 

xxxx 

xxxx 

xxxx 

xxxx 

GPAC 
0.00 
-1.95 
-1.96 
1.33 
.  3  7 

0  if  F 
0.00 
XXXX 
XXXX 
xxxx 
xxxx 

GPAC 

o.oo 

-1.95 

-1.96 

1 .34 
-1.37 

OIFF 

0.00 

XXXX 

xxxx 

XXX  X 

xxxx 

surface  shear  stress  (DTNFS/CM  ! 

5  0 )  x  t  ^ 

parameter 

T  AU 

GPAC. 

?  .  36 

01  FF 

XX  XX 

GPAC 

2.  86 

01  FF 
XXXX 

GPAC 

2.86 

DIFF 

XXXX 

GPAC 

2.86 

DIFF 

XXXX 

INTEGRATED  EVA PO TRANS P IRAT I  ON  (GM/CK  S0)X- 

or 

parameter 

E 

GPAC 

l  .40 

0 1  FF 
xxxx 

GPAC 

1.  50 

DIFF 

XXXX 

GPAC 

0.70 

FUFF 

XXXX 

GPAC 

0.70 

DIFF 

xxxx 

ROOT  MEAN  SQUARES  Of-  THF  DIFFERENCES  BETWEEN 
THE  PREDICTED  ANO  OBSERVED  ATMOSPHERIC  COLUMNS 


CASE  VIl-A 

12.00  HOUR 

TAPE  U 

NO.  (M/SEC1 

V 

(M/SEC1 

T  (  AIR  )  E 

(DEG  Cl  (  M  B | 

T  (  SO  IL  1 
IDEG  Cl 

RMS  MAGNI TUOr 

8.00 

13.54 

3.50 

5.78 

16.74 

PERSIST  OIFF 

4.  7 8 

16.50 

5.85 

0.60 

1.46 

GP AC  OIFF 

85  7. 

3.  14 

6.64 

2. PI 

2.25 

1.73 

G° AC  OIFF 

85  8. 

2.  36 

6.45 

? .  70 

1.05 

1.  71 

CASE 

VI  I-A 

6.00  HOUR 

TAPE 

U 

V 

T  (  A  |  R  1 

E 

T (  SO  I!  1 

NO. 

(M/SEC) 

(M/SEC) 

<0  EG  C) 

(MB  1 

(DEG  C) 

RMS  magnitude 

10.  80 

3.  35 

8.07 

5.55 

16.98 

PERSIST  0! EE 

4.25 

6.00 

1.26 

0. 30 

0.90 

CP AC  OIFF 

P4C. 

1.23 

7.  72 

3.41 

1 . 40 

0.93 

cpac  diff 

04  1  . 

1.5  3 

6.  84 

3.50 

1.42 

0.98 
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ROOT  MEAN  SQUARES  OF  THE  DIFFERENCES  BETWEEN 
THE  PREDICTED  AND  OBSERVED  ATMOSPHERIC  COLUMNS 


CASE  V  I  I -  A 


2.00  HOUR 


TAPE 

U 

V 

T(  AIR  ) 

E 

T(SOIL) 

NU. 

(M/SEC) 

(M/SEC.) 

(DEG  C) 

(MB) 

(DEG  C) 

RMS  MAGNITUDE 

13.94 

3.55 

9.00 

5.40 

17.25 

PERSIST  DIFF 

0.  73 

1.36 

0.47 

0.  10 

0.36 

GPAC  DIFF 

944. 

3.  86 

1.22 

2.49 

0.53 

0.37 

GP  AC  DIFF 

945. 

3.  80 

1 .22 

2.49 

0.52 

0.  37 

CASE 

V  I  I  -  A 

1.00  HOUR 

TAPE 

U 

V 

T  (  AIR) 

E 

T(SOIL) 

NO. 

(M/SFC) 

(M/SEC) 

( DFG  C) 

(MB) 

(DEG  C) 

RMS  MAGNITUDE 

1  3.65 

2.4C 

9.00 

5.36 

17. 30 

PERSIST  DIFF 

0.  82 

1.46 

0.51 

0.05 

0.25 

GPAC  DIFF 

948. 

2.23 

0.68 

1.66 

0.  29 

0.11 

GPAC  DIFF 

949. 

2.26 

0.67 

1. 66 

0.29 

0.11 

C  ASE  VI I-B  TAPE  LOG 


TNPE  rwrT  SM  KM?  SCG  ADV  GE0 
NO.  I M  T  08 


REMARKS 


869.  12.00  A 

870.  12.00  A 

954.  6.00  A 

955.  6.00  A 

958.  2.00  A 

959.  2.00  A 

962.  l.on  a 

963.  1.00  A 


V  A  N  q 

V  A  N  I 

V  A  N  0 

V  A  N  I 

V  A  M  0 

V  A  N  I 

V  A  N  0 

V  A  N  I 


D-MODIFICAT ION 
□-MODIFICATION 
0-MOO IFICATION 
□-MODIFICATION 
0— MOO IFICATION 
□-MODIFICATION 
D-MODIFICAT ION 

d-modification 


♦ 
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CASE  V 1  l  -ft  INITIAL  CONDITIONS  -  0600L  24  OCTOBER  1961 

(PAGE  1  OF  2  PAGES) 

SOIL  PARAMETERS 


LEVEL 

Tf  IP 

(M) 

( CFG  C ) 

■a 

0.  COO 

10.03 

LAMBDA 

D 

=  0.50  CAL/CM  DEG 

-n,U5 

10.84 

DU  /LAMBDA 

c 

=  0.0037  CM  /SEC 

1/2 

2  4  2 

-0. 250 

20.40 

(MU  X  LAMBDA) 

=  0.036  CAL  /CM  DEG  SEC 

-C.500 

20.7? 

Z  f  0) 

=  2.0  CM 

-1  .000 

2  1.78 

S  (  0 ) 

C 

=  0.0004  CAL/CM  SEC  MB 
o 

-2.000 

24. 36 

G 

( 

=  3500  CM  SEC  DFG/CAL 

RADIATION  parameters 

LOCAL  TIME  =  060? 

TURftl n*TY  =  0 

.24 

DFLTA  =  -11.40  DEC 

PSI  =  1.012 

5 

R  X  in  =  1. 35  DEG  C/SEC 

F(C)=  0.90 

CLOUD  CLASS-  2 

ALBECL  =  n . 25 

E' (8)  =  14.23  MB 

M  -  0.670 

-1/2 

EPSILON  =  C.950 

N  =  0.0360 

MB 

PHI  =  32.5  DEG 

H  =  -90.0 

DEG 

HORI 70NTAL  GRADIENTS 


LEVEL 

OE/DX 

DE/DY 

DT/DX 

DT/DY 

(  M) 

( M ft/100  —  KM) 

(DEG  C /  1 00  — KM ) 

200 

1.61 

-1.14 

0.45 

-1.15 

600 

l.  00 

-0.63 

-0.  19 

-0.  32 

1000 

C 

• 

o 

-0.  11 

-0.H4 

0.  60 
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CASE  V  !  I  -  ft  INITIAL  CONDITIONS  -  06001  24  OCTOBER  1961 

(PAGE  2  OF  2  PAGES) 


LEVEL 

WIND  COMPONENTS 

TEMPERATURE 

VAPOR  PRESSURE 

( M  ) 

I!  (M/SFC 

)  V 

(DEG  C) 

(MB) 

1000 

6.25 

6.  25 

16.  14 

14.65 

900 

6.45 

7.  18 

16.91 

15.40 

800 

6.63 

8.  09 

17.  70 

16.  15 

700 

6.82 

8.  99 

18.48 

16.90 

600 

7.01 

9.  90 

19.  26 

17.65 

500 

7.21 

10.  82 

20.05 

18.40 

400 

7.02 

12.  70 

20.45 

17.91 

300 

5.  32 

13.  1  0 

18.79 

17.30 

200 

5.  15 

11.40 

17.90 

16.67 

ino 

2.09 

8.  88 

18.07 

15.  50 

32 

0.94 

5.55 

18.37 

14.57 

8 

0.  30 

2.  50 

18.51 

14.23 

AOVECTinN  TERMS 
-1  5 

(SEC  X  10  ) 

LEVEL 

(M) 

AL  PH  A  (  1  ) 

BETA  (  1  ) 

ALPHA ( 2 ) 

BE  T  A ( 2 ) 

200 

1 

o 

• 

4> 

0.52 

0.  00 

0.26 

600 

CO 

o 

• 

c 

1 

-.01 

0.  00 

0.12 

l  COn 

-  .39 

-0.  52 

o.oo 

• 

c 

1 

SURFACE  CONTOUR  GRADIENTS 


PREDICT IOM 
INTFRVAL 
(  HR  ) 


1 

? 

6 

1  2 


A2  IMUTH 

(DEG  FROM  NORTH) 


122.80 
124. TO 
123.80 
133.10 
112.30 


MAGN ITUDE 
<  FT/10n-KM) 


31.49 

31.32 

34.44 

32.94 

27.30 


60 


o  c 


C4SF  VII-B  cnWMRISON  DATA  FROM  DALLAS  (  1  HOUR  ) 


WIND  COMPONENTS 
U  l M/SFC)  V 


GEO 

LO00 

9on 

800 

too 

60C 

S^O 

4-00 

3  CO 
?on 
l  Op 
32 
8 
2 
0 


6.73 
6. 54 
6.53 
7.  31 
7.71 

5.11 

5.  so 
5.  58 
6.03 
4.89 
3.41 
2.  1  2 
0.55 

xxxx 

X  X  X  X 


9.86 
6.06 
8.00 
9.05 
10.  in 
11.15 
12.28 
13,54 
13.08 
12.64 
10.37 
7.20 
4.30 
X  XXX 
XXXX 


TEMPERATURE 
<  OE G  C) 


14.  99 
15.34 

15.  70 
16.05 
16.40 

16.  76 

17.  12 
17.45 
1  7.91 

18.  51 
15.00 

19.  22 
19.  27 

XXXX 


VAPOR  PRESSURE 
(  MR) 


14.55 

15.27 

15.99 

16.71 

17.43 

18.15 

17.74 

17.21 

16.67 

15.63 

14.80 

14.49 

14.40 

XXXX 


SHI  L  TEMPE  5ATU9E  IDE  G  C  ) 


WIND  SPEED  (M/SEC) 


0.000 
■0.125 
.  250 
.  500 
l .  00  o 

■2 . COO 


19.08 

1  9.  PC 
20.3  8 
20.  73 

2  1.77 
24.36 


8  4.38 

2  2.32 

SURFACE  SHFAR  STRESS 
( DYNE  S/CM  SU.IXIO 
T AU=  XXXX 


SURFACE  ENERGY  TERMS  ( L Y/S EC ) X 1000 


S(  n i  = 

R  ( f  J )  = 

0(  C  »0)a 


0.  30 
XXXX 
XXXX 


0 1  F  »0  1  = 
01  S,0)  sr 


XXXX 

XXXX 


INTEGRATED  f VAPOTR ANSP  IRA T  ION  (Gm/CM  SO. 1X100 


XXXX 
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\  i 

i 

: 


CASE 

VI  I-B 

COMPAR! SCN 

DATA  FROM  DALLAS  < 

2  HOUR  ) 

. 

Wl NO  COMPONENT  S 

TEMPERATURE 

VAPOR  PRESSURE 

’ 

U  (M/SFC)  V 

(DEG  C> 

(  MB  I 

GEO 

T  .  31 

10.90 

1COO 

6.37 

6.60 

15.  15 

14.45 

900 

6.79 

7.40 

15.58 

15.14 

SCO 

7.20 

8.20 

16.  00 

15.83 

. 

700 

7.63 

9. CO 

16.42 

16.52 

6C0 

R  .  0  5 

9 . 80 

16.  84 

17.21 

. 

SCO 

R  .  60 

10.60 

17.  27 

17.90 

400 

R  .  35 

11.41 

17. 70 

17.56 

30  n 

6.09 

11.90 

18.  14 

17.12 

2  00 

5.52 

1  1. 40 

18.64 

16.66 

100 

3.  10 

9.51 

19.  24 

15.75 

3  ? 

l  .  75 

6.76 

19.  83 

15.03 

3 

0. 60 

3.46 

20.  19 

14.75 

2 

X  X  X  X 

X  XXX 

20.  32 

14.68 

■ 

0 

X  X  XX 

X  XXX 

XXXX 

XXXX 

SOIL  TEMPERATURE  ( 0 EG  C) 

WIND  SPFED  (M/SEC) 

0.  oco 

19.  2fc 

8 

3.49 

-o.  1  ?s 

19.79 

2 

0.92 

-0.  250 

20.  36 

. 

-C.  500 

20.  7- 

SURFACE 

SHEAR  STRESS 

-1.000 

2  1 .  7 

(DYNES/C"  SO.  »  X10 

-2. 000 

24.36 

T  AU  = 

XXXX 

SURFACE  FNERGY  TERMS  (LY/SFCl 

V’  000 

SI  D  )  = 

4.20 

0  I  E  5  0  )  = 

XXXX 

R  I  N  )  = 

xxxx 

Q ( S .0  )  = 

xxxx 

: 

Q(  c  »o) 

=  xxxx 

: 

INTEGRATED  E VAPOTR ANSP IRA T  ION  CGM/CM  SQ. 1X100 


|  F  =  X  XXX 

t 


6? 


I 


C ASF  Vll-B  COMPARISON  DATA  FROM  DALLAS  (  6  HOUR  ) 


WINO  COMPONENTS 
U  (M/SFC)  V 


TEMPERATURE 
(OEG  Cl 


VAPOR  PRESSURE 
(  MB  1 


GEO 

fi.SR 

0.16 

lOOO 

4.10 

6.64 

0  CO 

4.10 

7.00 

an? 

4,10 

7.33 

7  n  ^ 

4.10 

7.60 

6^0 

4.  10 

R.  02 

500 

4.11 

8. 30 

40  0 

3.  oo 

P  .  oo 

300 

2. 7C 

0.30 

200 

3.31 

fi  .63 

100 

3.4  2 

R.  34 

32 

2.20 

6.70 

5 

0.0  0 

4.00 

2 

XXXX 

XXXX 

0 

XXXX 

XXXX 

SOIL  TEMPE  RATUR  C  (  OEG  C  ) 


15.  89 

14.04 

16.  64 

14.61 

l  7.  39 

15.19 

18.14 

15.77 

18.  90 

16.34 

19.66 

16.91 

20.43 

16.86 

21.21 

16.76 

22.  10 

16.65 

23.12 

16.26 

24.  03 

15.94 

24.60 

15.80 

24.  75 

15.77 

XXXX 

XXXX 

WIND  SPEED  (M/SEC) 


0.  non 

2  1.  77 

8 

4.10 

-o.  125 

20.  19 

? 

1.83 

-C.250 
-0. 50n 

20.31 

20. 75 

SURFACE  SHEAR  STRESS 

-  1 .000 

2  1.75 

(DYNFS/CM  SQ. 1X10 

-2.000 

24.36 

TAU  = 

XXXX 

SURFACE  ENERGY  TERMS  ( L Y / S EC ) X 1 OOO 


S(l))  =  15.50 

R (N ) =  XXXX 

QIC ,01=  XXXX 


Q ( E  » 0 ) =  XXXX 

0(S»O)=  XXXX 


INTEGRATED  EVAPOTRANSPIRATIGN  (GM/CM  SQ. 1X100 


E  = 


63 


XXXX 


CASE 

V  f  i -ft 

CfJMPAR  [  SON 

DATA  FROM  DALLAS 

(  1  2  HOUR  ) 

WT  NO  COMPONENT S 

TEMPERATURE 

VAPOR  PRESSURE 

U  (M/SFC)  V 

( DEG  C ) 

(  MR  1 

geo 

3 . 94 

9.63 

1000 

2.  38 

7.55 

15.  94 

13.43 

900 

2.31 

7.53 

16.  79 

13.83 

800 

2.  31 

7.52 

t  7.65 

14.23 

700 

2  .  3n 

7.51 

18.52 

14.63 

60C 

2.25 

7.62 

19.  39 

15.02 

SCO 

2.21 

7.98 

20.25 

15.41 

400 

l  .  60 

9.  1  8 

21.15 

15.81 

300 

0.  37 

10.00 

22.06 

16.22 

?no 

0.  7 H 

10.15 

22. 84 

16.62 

10n 

-n.  lo 

8.90 

23.41 

17.02 

32 

-0. 80 

5.50 

23.41 

17.30 

3 

-0.25 

2  .  on 

23.  29 

17.38 

2 

XXXX 

XXXX 

23.  28 

17.42 

0 

XXXX 

XXXX 

XXXX 

XXXX 

SOIL  T  FMPF  R  ATiJP  E  (OFG  Cl  WIND  SPEED  (M/SECI 


0.000 

22.4  7 

8 

2.01 

-o.  125 

2  1. 40 

2 

0.51 

-C.  250 

2  0.63 

-C.50O 

20.  78 

SURFACE  SHEAR  STRESS 

-  1.000 

2  1.75 

I DYNFS/CM 

SQ.  1 X  10 

-2. COO 

2  4.38 

T  AU  = 

xxxx 

SURFACE  ENERGY 

TERMS  I LY/SEC ) XIOOn 

S<  D  )  = 

0  .on 

OIF  ,0)  = 

xxxx 

R(  N  )  = 

XXXX 

CHS, 0)  = 

xxxx 

Q( C ,01 

=  XXXX 

INTEGRATED  EVAPOTR ANSP IRAT ION  (GM/CM  SQ.JXIOO 
E  = 


6  4 


xxxx 


CASE  VII-B 


GPAC  OUTPUT  DATA 


VELOCITY  COMPONENTS 


K ( C M  SQ/SPC) 

I  3  594 

1  3404 

20229 

20139 

TAPE  NO. 

869. 

P  7  0  • 

954. 

955  . 

INTERVAL 

12.0PHR 

12.0  THP 

6. OOHR 

6. OOHR 

U  COMPONENT  IM/SEC) 


LEVEL ( M  ) 

GP  AC 

nt  FF 

CP  AC 

niFF 

GP  AC 

01  FF 

GPAC 

niFF 

GEO 

3.93 

-0.01 

3.9  3 

-O.ot 

8.57 

-0.01 

8.57 

-0.01 

1  O''') 

5.67 

3.  29 

4.3  1 

1.93 

6.73 

2.63 

7.80 

3.40 

5  00 

4.81 

2.48 

4.  15 

1.82 

6.08 

1.99 

6.42 

2.32 

HOC 

4.  37 

2.  06 

3. 39 

1 . 5  A 

5.74 

1.64 

5.97 

1.87 

700 

4.04 

1  .  74 

3.66 

1  .  36 

8.45 

1.  35 

5.64 

1.54 

6  OC 

3.80 

l  .  85 

3.46 

1.21 

5.23 

1.13 

5.40 

1.30 

<5  oa 

3.57 

1  .  36 

3.  26 

1.05 

5.01 

0.90 

5.16 

1.05 

3.  36 

1.  76 

3.98 

1.4  8 

4.79 

0.39 

4.94 

1.0.4 

3  00 

3.13 

2.  76 

2.8  8 

2.  50 

4.86 

1.36 

4.69 

1.99 

POO 

2.88 

2.  10 

2.65 

1 .07 

4.29 

0.48 

4.40 

0.59 

106 

2 . 84 

2.  64 

2.  32 

2.4  2 

3.83 

0.45 

3.98 

C.  56 

32 

2.  10 

2.  fcO» 

1.92 

2.4? 

3.3? 

1.13 

3.41 

1.22 

8 

1 . 66 

1.91 

1.51 

1 .76 

2.70 

1  .GO 

2.7  7 

1.87 

V  COMPONENT  (M/SEC) 


LF VEl (M » 

GPAC 

01  FF 

GPAC 

DIFF 

GPAC 

niFF 

GPAC 

DIFF 

CFO 

9.62 

-0.  01 

9.6? 

-0.01 

9.15 

-0.01 

9.15 

-0.01 

1  000 

12.33 

4.8  3 

10.84 

3.29 

13.82 

7.  18 

11.48 

4.84 

8  9  0 

12.19 

4.  66 

11.67 

4.14 

13.47 

6.47 

12.64 

5.  64 

3  30 

11.95 

4.4  3 

11. 65 

4.13 

13.16 

5.8  3 

12.67 

5.34 

7  3  0 

11.63 

4.  17 

11.46 

3.95 

12.85 

5.16 

12.50 

4.3  1 

600 

11.40 

3.  78 

11.23 

3.  M 

12.85 

4.53 

12.27 

4.25 

5  nn 

11  .08 

3.  1  C 

10.95 

2.97 

12.2? 

3.83 

11.99 

3.6  0 

4  O  0 

10.74 

l  .  56 

10.63 

1.44 

11.86 

2.96 

11.66 

2.76 

p  n  r* 

10.  32 

o.  32 

10.2? 

0.2? 

11.44 

2.05 

11.26 

1.87 

200 

9.78 

-0.37 

9.  70 

-9.45 

10.88 

2.2  5 

10.73 

2.10 

100 

8 .46 

0  .  C  9 

H.  3  9 

-0.01 

10.05 

1.71 

9.91 

1.87 

32 

7  .  7? 

?.  22 

7.  68 

?.)5 

8.76 

2.06 

8.68 

1.  75 

4 

6.2? 

4.2? 

6.17 

4.17 

7.19 

3.19 

7.10 

3.10 

65 


1 


CASE  VI  1-6  GPAC  OUTPUT  DATA 
A  I P  TEMPERATURE  AND  VAPOR  PRESSURE 


TAPE  NO. 
INTERVAL 


LEVEL ( M  ) 

1000 
900 
aoo 
700 
600 
900 
AOO 
300 
2  00 
ICO 
3? 

e 

2 

0 


LEVELS  ) 
lono 
900 
800 
70C 
600 
900 

AGO 

300 

200 

ion 

32 

8 

2 


869. 

870. 

954. 

955. 

t? 

.  0°HR 

12 

.  OCHR 

6. 

oohr 

6 

.OOHR 

AIR  T  E  M1-1 

FRAYURE 

(DEG  C) 

GPAC 

01  FF 

GPAC 

OIFF 

GPAC 

DIFF 

GPAC 

DIFF 

22.29 

6.  35 

22.29 

6.35 

19.40 

3.51 

19.51 

3.62 

22.67 

5.  88 

22.67 

5.88 

19.0? 

3.28 

19.99 

3.35 

22. 84 

5.  19 

22.85 

5.20 

20.26 

2.87 

20.32 

2.93 

2  2.86 

4.  34 

22.87 

4.35 

20.4  7 

2.33 

20.5  1 

2.37 

22.  «7 

3.  48 

22.87 

3.48 

20.63 

1.73 

20.66 

1.76 

22.88 

2.  63 

22.90 

2.65 

20.84 

1.18 

?n.  86 

l.  ?0 

22.83 

1 . 68 

22. 85 

1.  70 

21 .00 

0.57 

21 .02 

0.59 

22.78 

0.  72 

22.  79 

0.73 

21.19 

-0.02 

21.22 

0.01 

2  2. 68 

-o.  16 

22. 69 

-0.15 

21.44 

-0.66 

21.47 

-0.63 

22.46 

-r.  95 

22.48 

-C.93 

21 . 75 

-1.37 

21.77 

-1.35 

22. 09 

-  1  .  32 

22.  1  1 

-1.30 

22.2  1 

-1.82 

22.23 

-1.80 

2  1  .  74 

-  1.  55 

21.74 

-1.55 

22.85 

-1 .75 

22.86 

-1.74 

21.34 

-1.91 

21.34 

-1.91 

23.47 

-1.28 

23.49 

-1.26 

20.08 

XX  X  X 

20.  07 

XXXX 

25.64 

XXXX 

2  5.66 

XXXX 

VA  P0R 

PRESSURE 

(MR  > 

GPAC 

ni  ff 

GPAC 

DIFF 

GPAC 

DIFF 

GPAC 

DIFF 

18.29 

4.  86 

18.27 

4. 84 

16.  29 

2.25 

16.23 

2.  19 

18.33 

5.  Cn 

18.82 

4.99 

16.75 

2.14 

16.71 

2.10 

19.22 

4. 99 

19.20 

4.9  7 

17.11 

1.92 

17.07 

1.88 

1  9.56 

4.93 

19.54 

4.  9  l 

17.45 

l.  68 

17.41 

1.64 

1  9.  84 

4.82 

19.33 

4.81 

17.  74 

1 .40 

17.71 

1.37 

20.16 

4.  75 

20.15 

4. 74 

18.07 

1.16 

IP. 04 

1.13 

2n  .  43 

4.  62 

20.42 

4.61 

18.36 

1 . 50 

18.32 

l .  46 

2  ° .  7  l 

4.  49 

2  0.71 

4.49 

18.68 

1.92 

18.65 

1.89 

2  1.00 

4.  38 

20. 99 

4.37 

19.n5 

2.40 

19.01 

2.36 

2  1.  24 

4.  22 

2  1.24 

4.22 

19.42 

3.16 

19.  39 

3.  1  3 

2  1.49 

4.  19 

21.47 

4.  1  7 

19.89 

3.95 

19.87 

3.93 

2  1.59 

4. 21 

21.59 

4.21 

20.28 

4.48 

20.2  7 

4.47 

2  1.66 

4. 24 

2  1.  66 

4.24 

20 . 66 

4.  89 

20.65 

4.88 

2  1  .  °  0 

X  X  X  X 

21.90 

XXXX 

2  1.99 

XXXX 

21.99 

XXXX 
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CASE  Vll-fl  GPAC  OUTPUT  OAT  A 

MISCELLANEOUS  VARIABLES 


TAPE  NO. 

869. 

B70. 

95  4. 

955. 

interval 

1  2. 

OOHR 

12. 

OOHR 

6. 

OOHR 

6. 

OOHR 

SOIL  TEMPERATURE 

(OEG  C> 

LCVEL <M  > 

GP  A  C 

niFf 

GPAC 

niEF 

GPAC 

ni  FF 

GPAC 

DIFF 

0.000 

21.63 

-0.  84 

21.82 

-0.88 

21.66 

-0 .11 

2  1  .66 

-0.  1  1 

-0.  125 

20.0  3 

-0.47 

20.94 

—  n  .4  6 

19.90 

-0.20 

19.99 

-0.20 

-0.250 

20.  38 

-o.  28 

2  C .  3  8 

_  r  .  ?  5 

20.28 

-0.06 

20.25 

-0.06 

- n , ^nn 

r  0.73 

-0.  cs 

20.7? 

-0.06 

20.78 

n.00 

20.75 

0.00 

-  1  .  ooo 

21.80 

0.  10 

21.84 

O.oo 

21.83 

0.08 

21.82 

0.07 

-  2. nnn 

24.  3h 

-0.00 

24.  38 

-  C .  o  l 

24.3  0 

O.n? 

24.38 

o.o? 

KINO  SPEED  (M/S EC) 

LEVEL (M  ) 

GP  AC 

01  EF 

GRAC 

niEF 

GPAC 

OIFF 

GPAC 

OIFF 

8* 

7.18 

XX  XX 

7.10 

XX  XX. 

8.31 

XXXX 

"  .  26 

XXXX 

8 

6  •  A  4 

4.4  3 

6.  35 

4.  *4 

7. 69 

3.89 

63 

3.53 

2 

4.91 

4.  40 

4.84 

4.33 

8.9  7 

4.14 

5.92 

4.09 

SURFACE 

ENERGY 

TERMS 

(LY/SFC ) x 1 000 

P ARAM C  TER 

G  P  A  C. 

ni  ff 

GPAC 

TIFF 

GPAC 

n  1  FF 

GPAC 

OIFF 

r>  ( n ) 

-n.po 

-o.  on 

0.00 

C  .  0  n 

18.83 

0.33 

15.8  3 

0.33 

R  <N  ) 

“  t  «  06 

XX  xx 

-1.60 

XXXX 

9  .nO 

XXXX 

9.55 

XXXX 

0  (  C  ,  0  ) 

-1.80 

XX  XX 

-1.79 

X  XX  X 

4.09 

XXXX 

4.07 

XXXX 

0(0*0) 

O  .  •)  H 

XXXX 

0.  8  8 

XXXX 

4.  36 

XXXX 

4.37 

XXXX 

w  (  S  ,  o > 

-0.44 

XX  XX 

-0.64 

XXXX 

1.14 

XXXX 

1.15 

XXXX 

S*jR  F  AC  F  SHEAR  strfss  (  OYNFS/r  M 

SO) X10 

p aramet  rc 

'  0  P  A  c 

OI  E E 

GPAC 

D!  EE 

GPAC 

di  r  f 

GPAC 

DIFF 

T  AU 

3.  38 

X  X  XX 

3.3  2 

XXXX 

3.3? 

XXXX 

3.32 

XXXX 

INTEGRATED  fvapotr  ANSP  IP  at  I  on  (GM/CM  SO)  XI  or 

PARAMETER  GP  AC. 

01  f  F 

C> D  A  C 

DIFF 

G  p  A  C 

DI  FF 

GPAC 

DIFF 

F 

18.10 

XX  XX 

18.10 

XXXX 

8.  10 

XXXX 

7.J0 

XXXX 

CASE  VII-B 


G  P  AC  OUTPUT  DATA 


VFLDCITY  COMPONENTS 


K(  CM 

SQ/SFC  ) 

16  204 

1 62  50 

1 5t>  39 

15639 

TAPE 

NO. 

0  5  8. 

050. 

062. 

963. 

INTERVAL 

2.0RHR 

2.00HR 

l.OOHR 

l.OOHR 

U  COMPONENT  (M/SEC  ) 


LEVEL (M) 

GP  AC 

01  EE 

GP  AC 

DIEE 

GPAC 

DIFF 

GPAC 

D1FE 

GEO 

7.31 

-0.  00 

7 . 30 

-0.0  1 

6.73 

0.01 

6.73 

o.oo 

1000 

4.00 

-  1 .  38 

6.15 

-C.22 

5.6  1 

-1.03 

5.99 

-o.55 

90  0 

5.3? 

-  1 . 47 

6.63 

-1.16 

5 . 99 

-0.94 

6.08 

-0.85 

•  80  0 

5 . 31”* 

-  1.  90 

5.44 

-1.76 

6.13 

-1.18 

6.15 

-1.16 

700 

5.19 

-2. 44 

6.27 

-2.36 

6.07 

—  1  .  64 

6.08 

-1.63 

6  PC 

5.06 

-2.99 

6.  1  l 

-2.04 

5.94 

-2.1  7 

5.94 

-2.16 

5  TO 

4.89 

-3.61 

4.03 

-3.5  7 

5.73 

-2.77 

5.73 

-2.77 

400 

4.7? 

-3.  63 

4. 74 

-3.61 

5.4« 

-3.09 

6.49 

-3.09 

300 

4 . 5  9 

49 

4.51 

-2.48 

5.19 

-0.84 

5.18 

-0.85 

200 

4.2? 

-  1.  30 

4.2  3 

-  1 .  ?  9 

4.8? 

-0.86 

4.82 

-0.86 

100 

3 .80 

0.  70 

3.8  1 

0.  7  l 

4.20 

0.88 

4.29 

0.  88 

32 

3.  2  3 

1.48 

3.23 

1.48 

3.61 

1.49 

3.61 

1.49 

8 

2 . 59 

2.  09 

2.60 

2.  1  9 

2.88 

2.03 

2.88 

2.03 

V  COMPONENT  <  M/SEC  ) 


LEVEL (M) 

GPAC 

ni  ff 

GPAC 

DIFF 

GPAC 

DIFF 

GPAC 

DIFF 

GEO 

10.90 

o.  00 

10.90 

0.00 

9.86 

-0.01 

9.85 

-0.01 

1CO0 

9.45 

2.  85 

1C.  52 

3.92 

7.63 

0.67 

8.76 

1.80 

900 

10.39 

2.  99 

10.74 

9.34 

8.97 

0.97 

9.2  1 

1.21 

pro 

10.70 

2.  50 

10.8  7 

2.67 

9 . 76 

0.71 

9.83 

0.78 

700 

1  0. 76 

l  .  76 

10.87 

1.87 

10.19 

0.09 

10.23 

0.  i  3 

600 

10.72 

0.  92 

10.  79 

0.99 

19.43 

-o.  72 

10.45 

-0.70 

SO'' 

10.56 

-9.  C5 

1C.  44 

0.04 

10.5  1 

-1.77 

10.52 

-1.76 

40  0 

a 

m 

• 

C 

-1. 02 

10.42 

-0.99 

10.46 

-3.08 

10.47 

-3.07 

300 

10.10 

-  1 . 80 

10.13 

-t  .77 

10. 29 

-3  .69 

10.29 

-3.69 

200 

9.67 

-1.73 

9. 68 

-1.72 

9.93 

-2.71 

9.93 

-2.71 

100 

8.95 

-  O.  66 

8.97 

-0.54 

9.2  5 

-1.12 

9.26 

-1.12 

32 

7.89 

1 . 05 

7.8  1 

1.06 

8.07 

0.  87 

8.07 

0.97 

8 

fa  •  ^  fa 

2.0  1 

6.3  7 

2.  9? 

6.56 

2.26 

6.66 

2.26 

6  8 


CA9F  Vll-B 


GP AC  OUTPUT  OAT  A 


AIR  TEMPERATURE  AND  VAPOR  PKFSSURE 


TAPE  NO.  958.  959.  962.  963. 


INTERVAL 

2. 

OOHR 

2  . 

OOHR 

1. 

OOHR 

1. 

OU.  . 

AIR  TEMPERATURE 

(DFG  C) 

LEVEL (M ) 

GP  AC 

OIFF 

GP  AC 

OIFF 

GPAC 

OIFF 

GPAC 

OIFF 

1000 

17.72 

2.57 

17.  72 

2.57 

16.99 

2.00 

16.98 

1.99 

900 

18.31 

2.  73 

18.31 

2.7  3 

18.no 

2.66 

18.00 

2.66 

non 

18.56 

2.  86 

18.  56 

2. 56 

16.47 

2.77 

18.46 

2.76 

7  CO 

18.64 

?.  2? 

18.64 

2.  22 

18.65 

2.60 

18.65 

2.60 

6  0  0 

18.65 

1.  HI 

18.65 

1.81 

18.7  1 

2.31 

18.71 

2.  1 1 

50C 

18.71 

l.  44 

18.  r> 

1.45 

18.8  1 

2.05 

18.8  1 

2.05 

A  '"l  0 

18.71 

1.01 

18.71 

1.01 

18.79 

1.67 

18.79 

1.67 

300 

18.71 

0.  87 

18.  71 

0.57 

18.76 

1.31 

18.76 

1.  01 

200 

18.70 

o.  06 

1  8.  70 

0.06 

18.70 

0.79 

18.70 

0.79 

100 

18.66 

-0.  58 

18.66 

-0.58 

18.54 

0.03 

18.54 

0.03 

72 

18.57 

-1.26 

18.57 

-1.26 

18.24 

-0.76 

18.24 

-0.76 

8 

18.6? 

-l.  57 

18.63 

-1.56 

18.0  1 

-1.21 

18.0\ 

-1.21 

2 

18.65 

-1.67 

18.66 

-1.66 

17.73 

-1.54 

17.74 

-1.53 

0 

18.74 

XXXX 

l  8.  76 

xxxx 

16.84 

XXXX 

16. 85 

XXXX 

VAPOR  °RE SSURE 

(MB) 

LFVEL (M  1 

GP  AC 

OIFF 

GP  AC 

OIFF 

GPAC 

OIFF 

GPAC 

DIFF 

1000 

15.44 

0.  99 

15.44 

0.99 

15.14 

0.  59 

15.14 

0.59 

0  00 

18.85 

0.  71 

15.84 

0.  70 

18. 8  3 

0.56 

15.8  3 

0.56 

H  0  O 

16.13 

O.  30 

16.12 

0.  ?9 

16.17 

0.18 

16.17 

O.  18 

700 

16.37 

-0.  15 

16.  07 

-0.15 

16.4  1 

-0.30 

16.4  1 

-0 . 00 

600 

16.58 

-0.  6  0 

16.  58 

-0.60 

16.58 

-0.85 

16.58 

-0.85 

5  00 

1  6. «4 

-  1.  06 

16.84 

-1.06 

16.79 

-1.06 

16.80 

-1.35 

400 

17.04 

-0.  52 

17.04 

-0.52 

16.95 

-0.79 

16,95 

-0.79 

300 

17.27 

0.  1.5 

17.27 

0.  1  5 

17.13 

-0.08 

17.10 

-0.08 

2  oo 

17.5? 

0.  86 

17.52 

0.  86 

17.32 

0.65 

17.3? 

C.  65 

I  on 

17.7? 

1. 97 

1  7.  72 

1.97 

17.48 

1 .82 

17.45 

1.82 

72 

17.97 

2. 94 

17.9  7 

2.94 

17.60 

2.80 

17.60 

2.0  0 

8 

18.11 

3.  06 

18.U 

0.06 

17.69 

0.20 

17.69 

3.20 

2 

18.24 

0.  86 

18.24 

3.86 

17.75 

0.  35 

1  7.  75 

3. 35 

0 

’  8.66. 

Xf  XX 

18.66 

xxxx 

17.94 

XXXX 

17.94 

XXXX 

CASE  Vll-B  GPAC  OUTPUT  DATA 

MISCELLANEOUS  VARIABLES 


TAPE  NO. 

Q  5  3  « 

959. 

96  2. 

963. 

I NTERVAL 

2. 

0  OHE 

2  . 

OOHR 

1. 

00  MR 

1. 

OOHR 

SOIL  TEMPERATURE 

I  DEG  C) 

LEVEL IM  > 

GPAC 

01  FE 

OP  AC 

OIFF 

GPAC 

OIFF 

GPAC 

D1FF 

0  .Cf'O 

)  8  .  5  3 

-o.  n 

13.64 

-0.7  2 

13.  ** 4 

-0.64 

18.54 

-0.54 

-0.  125 

IP. 7  f 

-  0.  02 

19.  J7. 

-0.0  3 

19.83 

0.03 

19. R2 

0.02 

-0.  2 so 

20,33 

-  0  G3 

2  0.33 

-0.03 

2D.  36 

-0,0/. 

20.36 

-0.02 

- C . soo 

20. 74 

-  o.  on 

20.  74 

-0.00 

20.74 

0.0 1 

20.74 

0.01 

-I.oon 

2i.Pl 

0.  04 

21.31 

0.  04 

21.80 

0.03 

21.81 

0.04 

-2. con 

2  A .  3  3 

0.  02 

24.  18 

0.02 

24.3  9 

0.0  3 

.•‘♦.39 

0.03 

WINO  SPEED  | M / 

SEC  5 

LEVEL (M ) 

GPAC 

Di  FF 

GPAC 

CIFF 

GPAC 

n  i  f  f 

GPAC 

OIFF 

o « 

7.  5  7 

X  *  XX 

7.58 

x  >:  x  x 

7.04 

XXXX 

7.84 

XXXX 

8 

6.87 

3.  38 

o.  8  3 

3.39 

7.17 

2.79 

7.17 

2.79 

2 

5.  ?  8 

4.  36 

5.29 

4,37 

r. 4  8 

3,  16 

5.48 

3.  16 

SURFACE 

ENERGY 

TtRXS  1 

LY/S-CJX’OCO 

PARAMETER 

GPAC 

01  FF 

GPAC 

DiFE 

GPAC 

OIFF 

CPAC 

D  T :  -  F 

S(  0) 

4.28 

0. 08 

4.29 

0.09 

0.33 

0  .  O  4 

0.  34 

0.04 

kin; 

1  .  39 

XX  XX 

*  .40 

XXXX 

-1.38 

x  y  x  x 

"1.38 

XXXX 

q  ( c ,  o  j 

0 .  1  6 

XX  XX 

0,  1  7 

XXX  X 

-1.40 

X  X  X  a 

-1.40 

XXXX 

u  (  e  ,  o ; 

l  .  lo 

xx  xx 

!  .  1  6 

XXXX 

0.60 

XXXX 

0,50 

XXXX 

Q  (  S  *  0  ) 

0 . 06 

XX  XX 

G .  06 

XXXX 

-0.48 

XXXX 

-0.4  8 

XXXX 

SURFACE  SHEAR  STRESS  l  DYNES /r.M 

s  o  i  x  i  o 

PARAMETER  GPAC 

DiFE 

GPAC 

D I F  r. 

GPAC 

OIFF 

GPAC 

DiFF 

TAU 

2.69 

XX  XX 

2,  59 

XXXX 

2.59 

XXXX 

2.59 

XXXX 

INTEGRATE!)  FVAPOTR  ANSP  IRAT  I  ON  IGM/CH  SOX 

1  00 

PARAMETER  GPAC 

:il  FF 

GPAC 

OIFF 

G  °  A  C 

OIFF 

GPAC 

Dir-F 

E 

0.  80 

XX  XX 

0.80 

XXXX 

O.’O 

XXXX 

0.  30 

XXXX 

ROOT  Mf AN  SQUARES  OF  THE  DIFFERENCES  BETWEEN 
THE  PREDICTED  AND  OBSERVED  ATMOSPHERIC  COLUMNS 


RMS  MAGNI  T’.inE 
PERSIST  0  I  E  P 
GP AC  DIFE 
GP  AC  DIFE 


RMS  MAOV  *  TtIDL 
PERSIST  D1FF 
CP  AC  nir-F 
GP  A  C  DIFE 


casf 

V!  I-B 

12.00  HOUR 

TAPE 

U 

V 

T  C  A I  R  1  E 

TISOIL  ) 

NO. 

(M/SEC) 

(M/SEC  > 

IDEG  Cl  IMB) 

(DEG  C) 

1.08 

8.  OS 

20.78  15.77 

21.93 

4.07 

1.86 

3.06  2.12 

1 . 55 

86  R . 

2.  i  7 

8.18 

8.42  4.60 

0.41 

870. 

1.  77 

2.87 

3.42  4.S<? 

C.41 

CASE 

VI1-B 

6.00  HOUR 

TA  Pt 

U 

V 

T  (  AIR)  F 

T  (  SO  I L  ) 

NO. 

(M/SFC) 

(M/SEC) 

( OEG  C)  (MB) 

(OEG  C) 

4.20 

7 .  P  3 

20.74 

15.94 

21.57 

2.32 

2.07 

3.  is 

1 .06 

1 .  )  3 

954. 

1.43 

4.16 

2. or 

2.78 

0.  10 

955. 

1.67 

3.6  1 

2.03 

2.76 

0.  1  ° 
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PHOT  MFAN  SQUARES  OF  THE  0  IFF  Fr  ENCE  S  BETWEEN 
THE  PREDICTED  AND  OBSERVED  ATMOSPHERIC  COLUMNS 


CASE  Vil-B 


2.00  HOUR 


TAPF 

II 

V 

T  (  A I  R  1 

E 

T (  SOIL  ) 

NO. 

(M/SEC) 

(M/SEC  ) 

(DEG  C.  > 

I  MB) 

(DEG  C) 

RMS  MAGNITUDE 

6.  SO 

9.  30 

17.87 

16.09 

21.11 

PERSIST  OIFF 

0.93 

O.  71 

1.79 

0. 35 

0. 10 

GPAC  OIFF 

956. 

2.21 

1  .  BS 

1.74 

1.77 

0. 30 

G°  A  C  OIFF 

959. 

2.  !  4 

2 . 06 

1.74 

1.77 

0. 30 

CASE 

V  I  I-fl 

1.00  HOUR 

TAPE 

U 

V 

T(  AI R) 

E 

T(SOIL) 

NO  . 

(M/SEC) 

(M/SEC) 

(DEG  C> 

i  MB) 

(DEG  C) 

RMS  MAGNITUDE 

6.4B 

10.  32 

17.27 

16.  13 

21.09 

PERSIST  OIFF 

0.97 

1.23 

1.97 

n  .  18 

0.03 

CP  A  C  OIFF 

062. 

l  .  67 

1. 32 

1 .85 

1.69 

0.22 

GPAC  OIFF 

96  2. 

1 . 65 

1. 39 

1  .  85 

1 . 69 

0.22 

7? 


CASE  VIII 


TAPE  LOG 


T  AP  F 

NO. 

F  C  c.  T 
!  NT 

SM 

KM8 

08 

SCG 

ADV 

GFO 

REMARKS 

8  8 ; . 

12.00 

A 

V 

A 

N 

0 

O-MOO IF ICAT ION 

88?. 

12.09 

A 

V 

A 

N 

I 

D-MODIFICATION 

892- 

6.00 

A 

V 

A 

N 

0 

O-MODIF ICA1  CON 

893. 

6. 

A 

V 

A 

N 

i 

O-MOO IFICATION 

896  . 

2.  on 

A 

V 

A 

N 

0 

D~ MOD  IF ICAT ION 

8 97  . 

?  .or 

A 

V 

A 

N 

1 

O-MOO IFICATION 

9  00  . 

1 . 00 

A 

V 

A 

N 

0 

D-MOO IF ICAT ION 

901  . 

1 .00 

A 

V 

A 

N 

! 

D-MODIF ICAT ION 

CASE  V II  l 


U1I„AL  CCNOITIONS  -  .eOOL  1«  EEBRUARY  1962 
l PAGE  1  OF  2  PAGES) 

SOIL  PARAMETERS 


level 

IM) 

1 

( DEG  C ) 

0.0  00 

17.70 

L  AM  PDA 

-0.125 

13.0' 

mu/lambda 

-0.250 

13.51 

(MU  X  LAMBDA! 

-0.500 

13.7? 

Z(0) 

-  1  .  v»o 

17.74 

s(0) 

-2.000 

l  7. 41 

G 

1/2 


=  0.59  CAL/CM  DEG 

2 

-  0.0037  CM  /SEC 

2  9  2 

=  0.036  CAL  /CM  DEG  SEC 

=  2.0  CM 

2 

=  0.0004  CAL/CM  SEC  MB 

2 

=  3S00  CM  SEC  DEG/CAL 


p AO I ATICN  PARAMETERS 


1  H  00 

turbidity  =  o. 

local  T  ImE  = 

PS  1  =  1.023 

1 1  .  fl  C  DEC 

DELTA 

S 

Q  X  l  0  " 

1.04  OEG  C/SEC 

FIC)=  1.00 

1 

ALBEDO  =  o.25 

CLOUD  CLASS1 

M  =  0.620 

EM  9) 

4.S6  MB 

M  =  0.0415 

EPSILON 

C.950 

H  =  90.0 

PH  [ 

32.5  DEG 

HOP! ZONTAL  GRADIENTS 

LEVEL 
(  M  ) 

OE/DX  OE/"V 

( MB / 1 PO-KM ) 

dt/dx  dt/dy 

(OEG  C/10O-XM! 

2  oo 

0.95  -1.06 

-0.06  -1.62 

60  0 

0.43  -0.64 

0.17  -1.54 

-1/2 


l  A 


1  000 


0.  ?o 


-0.  20 


0.40 


-1.45 


CASF  VIII 


INITIAL  CONDITIONS  -  18001 
I  PAGE  2  OF  2  PAGES) 


LEVEL 
(  M  ) 


■-'I  Nn  COMPOpNFNTS 
0  (M/SFC)  V 


TEMPERATURE 
(DEC,  C) 


1000 
900 
800 
700 
6  00 
SCO 
400 
300 
2  00 
100 
32 
fl 


5  .  n  l 

-5.62 

4. 28 

-5. 66 

3.  50 

-5.  70 

2  .  75 

-5e  70 

2.0  0 

-5.  75 

1.40 

-5.  79 

1.13 

-5.  80 

t  .09 

-5.  70 

0.9  1 

-5.  50 

1 . 20 

-5.07 

1 . 00 

-3.  70 

t  .  30 

-2.  3  p 

6.57 
7.18 
7.  80 
P  .  4  1 
9.04 
9.85 
10.  35 
11.27 
12.22 
13.15 
13.  51 
13.  50 


IB  FEBRUARY  1562 


VAPOR  PRESSURE 
(HP) 

3.  25 

3.43 

3.55 

3.67 

3.80 

3.93 

4.05 

4.  19 

4.  32 

4.45 

4.54 

4.  56 


AD VEC  T I  ON  TERMS 

~  1  5 

( SEC  X  10  ) 

LEVEL 
<M  ) 

AL  PHA<  1  ) 

BETA  II 1 

ALPHA  f  2) 

RETA12) 

200 

-0.34 

-0.  66 

0.00 

-1.36 

600 

0.08 

0.43 

0.  00 

-1.18 

l  non 

0.50 

1. 52 

0.00 

-1.02 

SURFACE  CONTOUR  GRADIENTS 

PREDICT  ION 
INTFRVAL 

(  HC  > 

azimuth 

( HEG  FROM  NORTH) 

MAGN 1 TUDF 
(  e  T/100-KM) 

0 

325.00 

11.57 

1 

297.  00 

19.78 

2 

308.0  0 

9.44 

6 

348.00 

1 .83 

12 

1  7.  OP 

12.17 

75 


CASE  VIII 


COMPARISON  OATA  FROM  DALLAS  (  I  HOUR  » 


WI  N')  COMPONENTS 
U  (  M/SEC.  )  V 


TEMPERATURE 
( OEG  C  ) 


VAPOR  PRESSURE 
(  MR  I 


GEO 

-2.82 

-6.99 

100P 

4.70 

-5.50 

6.55 

3.  8 

900 

3.98 

-5.59 

7.  12 

3.44 

fine 

3.23 

-5.64 

7.70 

3.54 

70  0 

2. 80 

-6.70 

0.29 

3.63 

6  OC 

1  .  89 

-5.  79 

0.85 

3.78 

soo 

1 .  OO 

-5. 82 

9.45 

3.9? 

4  0  0 

0.66 

-5.82 

10.  12 

4.05 

3  00 

0.6  7 

-5  .  «0 

11.02 

4.20 

2  00 

O.  70 

-5.69 

11.90 

4 . 34 

1  no 

O.  6P 

-5.26 

12.75 

4.49 

32 

0.77 

-3.69 

12.93 

4.62 

a 

c 

• 

c 

-2.05 

12.53 

4.66 

2 

X  X  XX 

XXXX 

12.47 

4.67 

0 

xxxx 

xxxx 

xxxx 

X  x  XX 

SOIL  TEMPF  PATiJP.  E  (OEG  C)  WIND  SPEED  (M/SEC) 


c.  ooo 

1  2.  87 

8  2.05 

-0.125 

1  3.88 

2  1.40 

-0. 250 

13.56 

-0. 5Dn 

1  3.  71 

SURFACE  SHEAR  STRESS 

-l.roo 

l  3.  75 

(DYNES/CM  SO. ) X10 

-2. ooo 

13.81 

TAU=  XXXX 

SURFACE  ENERGY 

terms  (ly/sec) xinon 

S  <  n  i  = 

c 

o 

• 

Q(  E  »0 ) =  XXXX 

R  (  N  I  = 

xxxx 

CM  S  ,0  >  =  xxxx 

0  <  f  ,  9  ) 

-  xxxx 

I  N  TC  OP  A  T  FO  FVAPUTR ANSPIRAT ION  (GM/CM  SQ.lXLOO 


F  =  X  X  X  X 
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CASE  VIII  COMPARISON  DATA  FROM  DALLAS  (  2  HOUR  » 


WIND  COMPONENTS 


TEMPERATURE 


VAPOR  PRESSURE 


U  (  M  /  SEC  )  V 

(DEG  C ) 

(  MB  1 

GEO 

-2.22 

-2.84 

1000 

4.45 

-5. 7A 

6.50 

3.29 

900 

3.80 

-6.01 

7.00 

3.4< 

800 

3.20 

-6.30 

7.  55 

3.52 

700 

2.55 

-6.57 

8.05 

3.59 

ACC 

1 . 90 

-6.81 

8.59 

3.76 

500 

1.  30 

-7.10 

9.  12 

3.90 

A  0  0 

1  .  30 

-7.35 

9.73 

4.05 

30° 

1.40 

-  7.65 

10.  50 

4.21 

2  On 

1.20 

-7.69 

11.35 

4.35 

l  oc 

0.89 

-7.no 

1  1 . 84 

4.53 

32 

0.  AO 

-5.05 

11.81 

4.70 

8 

0.  30 

-3.30 

10.  99 

4.75 

2 

XXXX 

XXXX 

10.  75 

4.77 

0 

XXXX 

XXXX 

XXXX 

XXXX 

SOU  TEMPERATURE  (DEC,  C> 


WIND  SPEED  (M/SEC/ 


o  i  con 

■O.  125 
■0.250 
-0. 500 
■  1.000 
-2 .COO 


1  2.01 
1  3.  75 
13.59 
1  3.  70 
l  3.  75 
1  3. HI 


3.31 

2.30 


SURFACE  SHEAR  STRESS 
(DYNES/CM  SO. 1X10 
T  AU  =  XXXX 


SURFACE  ENERGY  TERMS  ( L Y / S EC ) X 1 000 


S  (  0 » = 

.!  (  N  I  = 

0  C  C  ,  0  )  = 


o.cc 

XXXX 

XXXX 


0(F,0)= 

C(S,0>- 


XXX. 

XXXX 


INTEGRATED  EVAPOTR ANSPIRAT  ION  (GM/CM  sq. 1X100 
F  =  XXXX 
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CASE 

VI  I  I 

COMPAR  I  SON 

DATA  FROM  DALLAS  I 

6  HOUR  1 

. 

WING  i 

COMPONENTS 

TEMPERATURE 

VAPOR  PRESSURE 

U  (M/SEC)  V 

(OEG  C) 

(MB  1 

i 

GEO 

-0.68 

-0.15 

l 

1 

j 

lOQo 

2.09 

-5.08 

6.46 

3.41 

s 

j 

<500 

I  .25 

-5.41 

6.88 

3.51 

j 

800 

o.4  2 

-5 . 80 

7.  ?0 

3.47 

i 

700 

-0.  40 

-6.18 

7.71 

3.43 

1 

1 

600 

-1.29 

-6.51 

8.  13 

3.67 

j 

5  00 

-2.on 

-6.90 

8.55 

3 . 84 

1 

5  00 

-2. 90 

-7.00 

9.00 

'•  .04 

1 

3  00 

-3.80 

-7.20 

9.60 

4.24 

1 

j 

2  00 

-4.49 

-7.30 

10.35 

4.41 

i 

1  no 

-4.98 

-7.01 

10.80 

4.68 

3 

32 

-4.  3C 

-5.20 

10.11 

5.02 

j 

3 

-2.20 

-2.90 

8.70 

5.14 

i 

2 

XXXX 

XXXX 

8.  35 

5.16 

1 

C 

XXXX 

XXXX 

XXXX 

XXXX 

*. 

SOIL  TEMPERATURE  (OEG  C) 

WIND  SPE 

r  0  (M/SEC) 

j 

c.  ooo 

9.63 

8 

3.64 

-0. 125 

12.79 

2 

1.45 

j 

-0 . 250 

1  3.54 

\ 

-0. 500 

1  3.  70 

SURFACE  SHEAR  STRESS 

-  1  .000 

l  3.  1 6 

( OYNES/CM 

SO. 1 xio 

j 

1 

-2 . 000 

13.81 

T  AU  = 

XXXX 

SURFACE  ENERGY 

TERMS  (LY/SEC) X1000 

i 

St  0)  = 

0.00 

Q( E  * 0  )  = 

XXXX 

j 

R  (  N  )  = 

XXXX 

O'.  S,P)  = 

XXXX 

1 

0  (  C  ,  0  )  = 

XXXX 

INTEGRATED  EVAPU7RANSP I RAT  ION  (GM/CM  SQ.JXIOO 
E  =  XXXX 


k 


d 
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CASE  VII! 


COMPARISON  DATA  FROM  DALLAS  (12  HOUR  » 


Wl NO  COMPONENTS 

TEMPFP  ATURE 

VAPOR  PRESSURE 

U  1  M/  S  EC  )  V 

( DEG  C ) 

<  MB ) 

GEO 

-4.44 

1  .  36 

ICOn 

-0. 84 

-3.19 

6.50 

3.56 

900 

-1.70 

-3.40 

6.69 

3.59 

800 

-2.  59 

-3.60 

6.  87 

3.39 

700 

-3.41 

-3.80 

7.05 

3.19 

60C 

-4.28 

-4.01 

7.24 

3.45 

son 

-8.  LI 

-4.21 

7.42 

3. 75 

4CC 

-8.98 

-4.40 

7.63 

4.04 

300 

-6. 8S 

-3.97 

7.80 

4.30 

200 

-7.40 

—  4.4t) 

7.90 

4.50 

100 

-8.  68 

-3 .69 

7.40 

4.90 

3? 

-6 . 20 

-2.30 

5.41 

5.50 

H 

-2.80 

-0.90 

4.21 

5.73 

2 

X  X  XX 

x  xxx 

4.00 

5. 75 

.''l 

X  X  X  X 

X  XX  X 

xx  x  x 

xxxx 

SOIL 

TEMPFRATURF 

(OEO  f ) 

WIND 

SPEED  (M/SEC) 

0.  Oon 

7.  2  5 

8 

2.94 

-0. 125 

11.24 

2 

1.04 

-C. 250 

1  3.oi 

-0.500 

1  5.  6  5 

SURFACE  SHEAR  STRESS 

-  1 .000 

1  3.  78 

(DYNES /CM 

SO. 1X10 

-2.000 

13.81 

T  AU  = 

XXXX 

SURF  AC F  ENERGY 

TERMS  I LY/SFCI X1000 

S  (  0  )  = 

0.6  0 

0(E  fO)  = 

XXXX 

k  (  N )  = 

XXXX 

Q( S,0) = 

xxxx 

0  i  f  ,  0  ) 

=  XXXX 

INTEGRATED  EVAPDTR ANSP IKAT ION  (QM/CM  SQ.IXIOO 
E  =  X  X  x  X 
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CASE  VIII 


GPAC  OUTPUT  DATA 


VELOCITY  COMPONENTS 


K(CM  SQ/SEC  )  in  BAP 
TAPE  NO .  881  . 

INTERVAL  12. OOHR 


10229 
P  8  2  . 

1 2 . OOHR 


51  19 
89  2. 
A. OOHR 


LEVEL! M 1 

OP  AC 

GFO 

-4.4  3 

1000 

-0.39 

990 

-1.93 

8  9,9 

-2.63 

7  0  0 

-  3.09 

60  C 

-  3.  41 

500 

—  3.66 

4  9,0 

-3.86 

3  09 

-4.04 

2  09 

-4.20 

109 

-4.37 

3? 

-4.54 

8 

-4.74 

LEVEL (V  > 

OP  AC. 

CEIJ 

1.36 

1000 

5 . 90 

900 

4. 9P 

3  3  0 

4.  32 

709 

3.82 

690 

3.45 

500 

3.9'> 

4  3  0 

2.77 

3  09 

2.4  6 

2  00 

2.  1  7 

1  00 

1  .  3  6 

3  2 

1.81 

8 

l  .  20 

U  COMPONENT  (M/SEC) 


0[  FF 

GPAC 

0.  01 

-4.43 

0.  44 

-3.21 

-0.  23 

-2.67 

-0.  04 

-2.92 

0.  32 

-3.20 

0.  87 

-3.43 

1. 44 

-3.6  3 

2.  12 

-3.80 

2.51 

-3.97 

3.  20 

-4.13 

4.  28 

-4.  30 

1. 66 

-4.45 

—  l  •  4 

-4.7  1 

01  F  F 

GPAC 

C.  01 

-0.68 

-2.  37 

-2.18 

—  0,97 

-2.83 

-0.3  3 

-3.13 

0.21 

-3.3  1 

r.  as 

-3  .4  1 

1.48 

-3.47 

2.  1  8 

-3  .48 

2.88 

-3.46 

3.2  7 

-3  .40 

4.3  5 

-3.25 

1.75 

-2.96 

-1.91 

-2 .69 

V  C0MP0NFN1  (M/SFC) 


niEF  Gp AC 
°.01  1,36 

9.09  3.67 

R. 38  9.45 

7*  9  3  4.08 

7.6  3  3.64 

7 • 96  3.27 

7*  3°  2.9} 

7.  I  7  2.62 

A.  43  2.32 

6.  65  2.03 

5 •  7  4  1.73 

3.81  1.41 

2.10  1.11 


niFF 

GPAC 

0.01 

-0.  1  5 

6.8  6 

1.41 

7.85 

0.73 

7.68 

0.  14 

7.44 

-0.3  8 

7.28 

-0.  75 

7.14 

-1.09 

7.02 

-1.39 

6.2  9 

-1.64 

6.5  1 

-  1 . 8  1 

5.62 

-1.86 

3.  71 

-1.71 

2.01 

-1.37 

DIFF 
0.00 
-4.27 
-4.08 
-3.58 
-2.91 
-2.  22 
-1.47 
-9.58 
0.  34 
1 . 09 
1.73 
l .  34 
-0.40 


niEF 
-o.  00 

6. 49 

6.14 
5.94 
5.8  1 
5.76 
5.8  1 
5.61 
5.56 

5.49 

6.15 
">.49 
1 . 53 


5019 
893. 
6. OOHR 


GPAC 

OIFF 

-0.68 

0.00 

-1.09 

-3.18 

-2.2  3 

-3.40 

-2.72 

-3.14 

-3.0  1 

-2.61 

-3.18 

-1.98 

-3.29 

-1.29 

-3.34 

-0.44 

-3.35 

0.45 

-3.31 

1.1ft 

-3.  1  8 

1.80 

-2.92 

1  .  38 

-2.58 

-0.38 

GPAC 

DIFF 

-0.  15 

-9.00 

1 . 60 

6.68 

1 . 24 

6.65 

0.49 

6.29 

-0.13 

6.06 

-0.5  6 

8.95 

-0.«5 

5.94 

-1.28 

5.72 

-1.56 

5.64 

-1.73 

5.6  7 

~1.P1 

5.20 

-1.67 

3.5  3 

-1.34 

1.56 
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CASE  VIII 


GPAC  OUTPUT  DATA 


AIR  TEMPERATURE  AND  VAPOPs  PRESSURE 


TA^F  NO. 

R  8 1 . 

852. 

89  2. 

893. 

INT  ERVAl 

12. 

OOHR 

12. 

OCHR 

6. 

OOHR 

6. 

OOHR 

AIR  TEMPERATURE 

(DEG  C  ) 

LEVEL  (M  1 

GPAC 

01  FF 

GP  AC 

OIFF 

GPAC 

OIFF 

GPAC 

OIFF 

1000 

7. 9B 

1 . 4  8 

8.12 

1.62 

7.  32 

0.86 

7.87 

1.41 

9  0  i.'. 

7.44 

0.  75 

7.60 

0.91 

7.79 

0.  91 

8.15 

1.27 

BOA 

7.16 

0.  29 

7.  30 

0.43 

7.90 

0.60 

8.16 

0. 86 

7  00 

6.92 

-0.  I  3 

7.  L  1 

0.96 

7.90 

0.19 

8.12 

0.41 

600 

6.6B 

-0.56 

6.37 

-0.37 

7.79 

—  0.34 

7.98 

-0.15 

SCO 

6.54 

-0.  BB 

6. 73 

-0.69 

7 .73 

-0.8  2 

7.8P 

-0.67 

A  TO 

6,05 

-1.28 

6.64 

-1.09 

7.61 

-1.39 

7.76 

-1.24 

no 

6. 1  B 

-1 . 62 

6.3  7 

-1.43 

7,47 

-2.13 

7.60 

-2.09 

2  TO 

9.97 

-1.93 

6.15 

-1.75 

7.29 

-3.06 

7.4  0 

-2.95 

1  TP 

6.67 

-1.73 

5. 85 

-1.55 

6.96 

-3.84 

7.05 

-3.75 

32 

5.23 

-0.  IB 

5.41 

o.oo 

6.37 

-3.74 

6.45 

-3.66 

5 

4.  P6 

O.  68 

5.03 

0.8  2 

5.7  4 

-2.96 

5.79 

-2.91 

2 

4.4  7 

0.  47 

4.63 

0.  63 

5.06 

- 3. 30 

5.09 

-3.26 

0 

3.25 

XX  XX 

3.  37 

xxxx 

3.13 

XXXX 

3.  1  5 

XXXX 

VAPOR  PRESSURE 

(MB) 

LEVFL1H  » 

GP  AC 

01  FF 

GP  AC 

OIFF 

GPAC 

OIFF 

GPAC 

OIFF 

1  ooc 

4.03 

n.5  2 

4.  12 

0.56 

3.31 

-0.  10 

3.4  1 

0.00 

900 

4.3  1 

0.  72 

4.34 

0.  75 

CL 

vt 

• 

rr> 

-0.0  3 

3.5  4 

0.03 

BOG 

4.46 

1. 00 

4.49 

1.10 

3.60 

0. 13 

3.65 

0.  IP 

7  PC 

4.66 

l.  39 

4 . 62 

1.43 

3.7  1 

0.28 

3.7  5 

0.  32 

6  00 

4.6B 

1.2  3 

4.7] 

1.26 

3.81 

0.  14 

3.84 

0.  1  7 

500 

4.  Rl 

1 . 06 

4. 84 

1.09 

3 . 94 

C..  10 

3.98 

0.14 

A  00 

4. 59 

o.  86 

4.92 

0.0  8 

4.03 

-0.01 

4.06 

0.02 

OOP 

4.99 

0.  69 

5.92 

0.  72 

4.16 

-0.08 

4.19 

-0.05 

200 

5.  1  0 

0.  60 

5. 14 

0.64 

4.31 

-0.10 

4.34 

-0.07 

1  no 

6.17 

9.  2  7 

5.21 

0.3  1 

4.44 

-0.24 

4.4  7 

-0.21 

32 

6.3  2 

-0.  1  7 

5.  36 

-0.14 

4.7? 

-0.30 

4.75 

-0.27 

0 

5.43 

-o.  BO 

5.48 

—  0.25 

4.95 

-0.19 

4.99 

-0.15 

2 

5.56 

-9.  20 

5.  60 

-0.  1  5 

5.18 

0.0? 

5.2? 

0.06 

0 

6 . 6  1 

XX  X  X 

5. 4  ( 

XXXX 

5.83 

XXxX 

5.86 

XXXX 
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CASE  VI!!  OP AC  OUTPUT  OAT  A 

MISCELLANEOUS  VARIABLES 


TAPE  NO. 

8  R  1  . 

882. 

89  2. 

893. 

INTERVAL 

12. 

oohR 

12. 

OOHR 

6. 

OOHR 

6. 

OOHR 

SOIL  TEMPERATURE 

(DEG  f) 

level(m; 

GPAC 

I'l  FF 

GPAC 

DIFF 

GPAC 

0  I  FF 

GPAC 

01 

C.OOO 

6.17 

-  i  .  08 

6.25 

-1.00 

7.94 

-1.69 

7.96 

-  1  . 

-0.  125 

1  0  .  o  3 

-0.  31 

10.  94 

-0.  3  0 

12.53 

-0.26 

12.53 

-0. 

-0.250 

12.99 

-n.  o? 

12.09 

-0.02 

13.45 

-0.09 

1  3.45 

—  n . 

-C.5O0 

18.66 

0.  01 

13.67 

0.02 

13.70 

0.00 

13.71 

0. 

-l . 000 

18.77 

-0.01 

13.78 

0.00 

18.77 

0. 01 

13. 77 

0. 

-2.000 

1  8.  76) 

-o.  02 

1  3.  79 

-0.0? 

13.79 

-0.02 

13.79 

-0. 

WIND  SPEED  CK/SFC) 

LEVEL ( M  ) 

GPAC 

01  FF 

GPAC 

nir  f 

GPAC 

DIFF 

GPAC 

01 

8* 

5. 18? 

XX  XX 

5.78 

xxxx 

4.31 

XXXX 

4.29 

X) 

8 

4 .  on 

1.96 

4 . 85 

1.9  1 

2.94 

-0.70 

2.91 

-0, 

2 

8.71 

?.  6  7 

3.67 

2.63 

2.16 

0.71 

2.14 

0. 

SURE  ACE 

energy 

TFRMS 

(  LY/ SEC ) X 1000 

P  AR AMF  TER 

GPAC 

0!  F  F 

GPAC 

DIFF 

GPAC 

DIFF 

GPAC 

D  1 

SIC) 

0.64 

0.05 

0.64 

0.04 

-0.01 

-0.01 

-O.ol 

-0, 

P  ( N  ) 

-1.45 

X  X  XX 

-1.49 

XXXX 

-1.88 

XXXX 

-1.88 

X) 

o  <  c ,  o  > 

-1.84 

X  X  X  X 

-1.36 

XXXX 

-1  .  ?1 

XXXX 

-1.20 

01 f , 3) 

O  .60 

XX  XX 

0.69 

XXXX 

0.70 

xxxx 

0.7  0 

X) 

CM  S  ,  ^  > 

-0.84 

XX  XX 

-0.8? 

xxxx 

-1.37 

xxxx 

-1.37 

X) 

SURFACE  SHEAR  STRESS  (OYNES/CP 

SOIXIO 

PAR  AMI  TfR 

!  GPAC 

on  f 

GPAC 

Cl  FF 

GPAC 

diff 

GPAC 

n 

T  AU 

n  .  4n 

X  X  X  X 

C.  40 

XXXX 

r  .  40 

xxxx 

0.40 

X' 

1,'j  TFG.R  AT  cf)  E  VAPOTRANSP  IP  AT  I  ON  (  GY/C  M  SOIXIOO 


PARAMETER  G°A(  IHFF  GPAC  DIFF  GPAC  DIFF  GPAC  0 


case  vi  (i 


GPAC  OUTPUT  DATA 


1 


VELOCITY  COMPONENTS 


K(CM  SO/SEC)  0609  661  4  63  C4  6309 

TAPE  NIJ.  096.  897.  900.  901. 

INTERVAL  r.OOHR  7.00HR  l.OOHP  l.OOHR 


U 

COMPONENT  (M/SEC) 

LEVEL ( M » 

GP  AC 

ni  ff 

GP  AC 

DIFF 

GPAC 

OIFF 

GPAC 

OIFF 

GEO 

-2.21 

0.  01 

-7.21 

0.0  1 

-?  .81 

o .  n  i 

-2.81 

0.01 

1000 

1  .  70 

-7.66 

-1.05 

-5.50 

3.99 

-0.71 

0.75 

-3.94 

900 

0.49 

-2.81 

0.61 

-3.19 

3.17 

-0.81 

2.93 

-1.05 

800 

0.53 

-  7  •  64 

0.48 

-2.77 

2.51 

-0.7? 

2.49 

-0.  74 

70Q 

0.24 

-2.31 

r  .  24 

-2.'*  1 

1.97 

-0.53 

1.98 

-o.52 

6"0 

0.04 

-1.85 

0.06 

-1.84 

1  .  59 

-0.2  1 

1.6C 

-0.20 

500 

-0.08 

-1.38 

-0.07 

-1.38 

1 .3? 

0.23 

1 .32 

0  .  ?  3 

4Q0 

-O.IS 

-1.45 

-0.14 

-1.45 

1.14 

0.60 

1.15 

0.  60 

300 

-  o.22 

-l.  62 

-0.21 

-1.61 

1  .0  3 

0.46 

1.03 

0.46 

2  0  0 

-0.24 

-1.45 

-0.  25 

-1.44 

0.06 

0.26 

0.96 

0.26 

100 

-0.24 

-1.15 

-0. 26 

-1.15 

0.89 

0.20 

0.89 

0.29 

32 

-0.22 

-o.  82 

-0.2? 

-0.8? 

C  •  8  1 

0 . 54 

0.8  1 

0.5  4 

8 

-0.14 

-o.  46 

-0.16 

-0.46 

0.72 

0.63 

0.72 

0.63 

V 

CO^PfiNFNT  (M/SEC) 

LEVEL ( M 1 

Go  AC 

ni  ff 

GP  AC. 

OIFF 

GPAC 

0  IFF 

GPAC 

OIFF 

CFO 

-7.83 

0.  0  1 

-2.83 

O.oi 

-6.90 

0.00 

-6.08 

o.  01 

1  o  0  0 

-5.48 

0.  18 

-2.  74 

3.  02 

-6.03 

-o.  53 

-5.10 

0.40 

<;no 

-  5.44 

0.44 

-4.90 

l.M 

-6.0  3 

-0.  44 

-5.85 

-0.26 

P,  0  0 

-5.61 

O.  69 

-4.37 

C.  o  3 

-6.6? 

-0.38 

-5.96 

-0.32 

7on 

-5.7? 

0.  35 

-  5.61 

0.96 

-6.06 

-0. 36 

-6.0  3 

-0. 34 

60  C 

-5.74 

1.05 

-4.71 

l.  10 

-6.05 

-0.26 

-6.04 

-0.25 

500 

-  5.  ft  1 

1 .  20 

-5.79 

1.31 

-6.0  7 

-0.26 

-6.07 

-0.25 

40  0 

-5.84 

1.51 

-4.82 

1.53 

-6.07 

-0.25 

-6.07 

-0.25 

3  00 

-  5 . 0  .2 

l  .  82 

-5.3  7 

1.83 

-6.0  > 

-0.2? 

-6.0  2 

-o  .  72 

?  o  3 

-5.70 

1 . 9  fl 

-4.70 

1 . 9° 

-5.1-7 

-0.  1.8 

-5.8  7 

-0.18 

i  :o 

-  5  .  3 

l.M 

-5.33 

1.6  2 

-4 .40 

-0.?5 

-5.49 

-0.24 

32 

-4,71 

O.  34 

-4. 7! 

0.34 

-4.77 

-1.17 

-4.77 

-1.17 

8 

-  3.7h 

—  0  .  6  4 

-3.77 

-0.47 

-3.79 

-1.74 

-3.79 

-1.74 

CASE  VIII 


GPAC  OUTPUT  DATA 


AIR  TEMPERATURE  AND  VAPOR  PRESSURE 


TAPE  NO.  896.  897.  900.  901. 

INTERVAL  2.00HR  2.00HR  l.OOHR  l.OOHR 


AIR  TEMPERATURE  (DEG  C) 


LEVEL ( M  ) 

GPAC 

DIFF 

GPAC 

DIFF 

GPAC 

DIFF 

GPAC 

DIFF 

1000 

6.46 

-C.  04 

6.69 

0.19 

6.40 

-0.  15 

6.47 

-0.08 

9  00 

7.54 

0.  54 

7.  70 

0.70 

7.26 

0.  14 

7. 3  i 

0.19 

800 

8.27 

0.  72 

8.  38 

0.83 

8.03 

0.33 

8.06 

0.36 

700 

8.76 

0.  71 

8.82 

0.  77 

8.67 

0.  38 

8.  68 

0.  39 

600 

9.07 

0.  48 

9.11 

0.52 

9.20 

0.35 

9.21 

0.36 

500 

9.35 

0.  23 

9.37 

0.25 

9.74 

0.29 

9.74 

0.29 

400 

9.55 

-0.  18 

9.57 

-0.16 

10.22 

0.10 

10.23 

0.11 

300 

9.67 

-0.  83 

9.67 

-0.83 

10,62 

-0.40 

10.62 

-0.40 

2  00 

9.72 

-1. 63 

9.73 

-1.62 

10.98 

-0.92 

10.98 

-0.92 

100 

9.  59 

-2.  25 

9.59 

-2.25 

11.07 

-1.68 

11.08 

-1.67 

32 

o.  17 

-2.  64 

9.  17 

-2.64 

10.80 

-2.13 

10.78 

-2.15 

8 

8.55 

-2.  44 

8.55 

-2.44 

10.11 

-2.42 

10.11 

-2.42 

2 

7.83 

-2.92 

7.  83 

-2.92 

9.28 

-3.19 

9.28 

-3.19 

0 

5.78 

XX  XX 

5.  78 

xxxx 

6.95 

XXXX 

6.95 

XXXX 

VAPOR  PRESSURE 

(MB) 

LEVEL! Ml 

GPAC 

01  r'F 

GPAC 

DIFF 

GPAC 

DIFF 

GPAC 

DIFF 

1000 

3.19 

-0.  LC 

3.  24 

-0.05 

3.22 

-0.06 

3.23 

-0.05 

900 

3.33 

-9.  L  3 

3.  37 

-0.09 

3.36 

-0.08 

3.38 

-0.06 

800 

3.45 

-0.  07 

3.47 

-0.05 

3.47 

-0.07 

3.48 

-0.06 

70C 

3.55 

-0.  04 

3.56 

-0.03 

3.57 

-0.06 

3.57 

-0.06 

600 

3.64 

-0.  1? 

3.64 

-0.12 

3.67 

-O.U 

3.66 

-0.12 

500 

3 . 79 

-0.11 

3.  79 

-0.11 

3.81 

-0.11 

3.81 

-O.U 

400 

3.89 

-0.  16 

3.8  8 

-C.  17 

3.91 

-0.14 

3.90 

-0.15 

300 

4.04 

-0.  17 

4.05 

-C.  16 

4.05 

-0.15 

4.05 

-0.15 

200 

4.2  4 

-0.  1  1 

4.  23 

-0.12 

4.25 

-0.09 

4.25 

-0.09 

100 

4.4  3 

-9.  10 

4.43 

-0.10 

4.48 

-0.01 

4.48 

-0.01 

32 

4.79 

0.  09 

4.79 

0.09 

4.90 

0.28 

4.90 

0.28 

a 

5.11 

0.  36 

5.  10 

0.35 

5.28 

0.62 

5.27 

0.61 

i 

5.4  1 

9.  64 

5.40 

0.63 

5.64 

0.97 

5.63 

0.96 

n 

6.26 

XX  XX 

6.26 

XXXX 

6.64 

XXXX 

6.64 

XXXX 
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CASE  VIII 


GP AC  OUTPUT  OATA 


MISCELLANEOUS  VARIABLES 


TAPE  NO.  896.  897.  900.  901. 

INTERVAL  2 • OOHR  2.00HR  l.OOHR  l.OOHR 

SOIL  TEMPERATURE  (DEG  C) 

LEVEL (M )  GP  AC  DIFF  GPAC  DIFF  GPAC 

0.000  11.13  -0.88  11.12  -0.89  12.28 

-0.125  13.64  -0.11  13.64  -0.11  13.8? 

-0.250  13.54  -0.05  13.54  -0.05  13.53 

-0 . 500  13.71  0.C1  13.71  0.01  13.72 

-1.000  13.76  0.01  13.76  0.01  13.75 

-2.000  13.79  -0.02  13.79  -0.02  13.79 

WIND  SPEED  (M/SEC) 

LEVEL ( M I  GPAC  DIFF  GPAC  DIFF  GPAC  DIFF  GPAC  DIFF 

8»  4.9?  XX  XX  4.92  XXXX  4.99  XXXX  4.99  XXXX 

8  3.77  0.46  3.77  0.46  3.86  1.81  3,86  1,81 

2  7.79  0.49  ? , 80  0.50  2.R5  1.45  2.85  1.45 

SURFACE  ENERGY  TERMS  ( LY/ SEC ) X 1000 

PARAMETER  GPAC  DIFF  GPAC  DIFF  GPAC  DIFF  GPAC  DIFF 

SID)  -0.00  -0.00  -0.01  -0.01  -0.01  -0.01  -0.00  -0.00 

R(NI  -1.96  XXXX  -1.96  XXXX  -1.96  XXX*  -1.97  XXXX 

Q(C,0)  -1.60  XXXX  -1.61  XXXX  -1.78  XXXX  -1.78  XXXX 

0(E,0)  1.17  XXXX  1.16  XXXX  1.33  XXXX  1.33  XXXX 

0<S,0)  -1.52  XXXX  -1.52  XXXX  -1.52  XXXX  -1.52  XXXX 

SURFACE  SHEAR  STRESS  (DYNES/CM  S0JX10 

PARAMETER  GPAC  DIFF  GPAC  DIFF  GPAC  DIFF  GPAC  DIFF 

TAU  0.65  XXXX  0.65  XXXX  0.65  XXXX  0.65  XXXX 

INTEGRATED  EVAPOTRANSP IRAT I  ON  (GM/CM  SQ1X100 

PARAMETER  GPAC  DIFF  GPAC  DIFF  GPAC  DIFF  GPAC  DIFF 

fc-  1*40  XXXX  1.40  XXXX  0.60  XXXX  0.60  XXXX 


DIFF 

-0.59 

-0.06 

-0.03 

0.01 

0.00 

-0.02 


GPAC 

12.28 

13.82 

13.53 

13.71 

13.75 

13.79 


DIFF 

-0.59 

-0.06 

-0.03 

-0.00 

0.00 

-0.02 
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ROOT  MFAN  SQUARES  OF  THE  DIFFERENCES  BETWEEN 
THE  PREDICTED  AND  OBSERVED  ATMOSPHERIC  COLUMNS 


CASE  VIII  12.00  HOUR 


TAPE 

U 

V 

T (AIR) 

E 

T ( SOIL  I 

NO. 

(M/SEC) 

IM/SEC) 

(DEG  Cl 

( MB  1 

IDEG  C) 

RMS  MAGNITUDE 

5.12 

3.  52 

6.74 

4.37 

12.35 

PERSIST  DIFF 

6.89 

1.73 

4.42 

0.51 

2.86 

CP  AC  DIFF 

881. 

1.94 

6.63 

1.10 

0.80 

0.46 

GP  AC  D  IFF 

882. 

2.10 

6.25 

1.04 

0.82 

0.43 

CASE 

VIII 

6.00  HOUR 

TAPE 

U 

V 

Tl AIR) 

E 

T I  SOIL ) 

NO. 

(M/SEC) 

IM/SEC) 

(DEG  C) 

(MB) 

IDEG  C> 

RMS  MAGNITUDE 

2.82 

5.92 

8.71 

4.20 

12.96 

PERSIST  DIFF 

4.  15 

1.14 

2.06 

0.25 

1.73 

GP  AC  DIFF 

892. 

2.32 

5.18 

2.27 

0.  16 

0.70 

GP  AC  DIFF 

89  3. 

1.99 

5.36 

2.  25 

0.  16 

0.69 

R6 


ROOT  MF AN  SQUARES  Of  THE  DIFFERENCES  BETWEEN 
THf  PPEDICTED  AND  OBSERVED  ATMOSPHERIC  COLUMNS 


CASE  VIII  2.00  HOUR 


TA  PE 

U  V 

T( AIR) 

E 

T(SOIL) 

NO. 

(M/SFC)  (M/SFC) 

I  DEG  C ) 

(MB) 

(DEG  C> 

RMS  MAGNI  TUDf 

2.28 

6.29 

9.69 

4.  10 

13.45 

PER  SIST  DIFF 

0.  42 

1  .  34 

1.05 

'  .  0  8 

0,69 

GP  AC  DIFF 

896. 

1  .  79 

1.13 

I.  56 

0.2  3 

0.  36 

GPAC  DIFF 

H9  7. 

2.28 

1 . 46 

L.  57 

0.22 

0.37 

CAS  E 

VIII 

1  .00  HOUR 

TAPF 

U 

V 

T  (  AI R) 

E 

T( SOIL  ) 

NO. 

(M/SFC) 

( M/SEC ) 

(DEG  C) 

(MB) 

( OEG  C) 

RMS  MAGNITUDE 

2.30 

5.  45 

10.  37 

4.07 

13. 

60 

PFRSIST  DIRE 

0.54 

0.14 

C.  38 

0.04 

0. 

34 

GPAC  DIFF 

900. 

0.  52 

0.65 

1  .  38 

0.  34 

0. 

24 

GPAC  0  I  FF 

9"  1. 

1.21 

0.63 

1  .  39 

0.  34 

0. 

24 
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III.  COMPARISON  OF  RESULTS  OBTAINED  BY  USE  OF  THE  ALTERNATE  EXCHANGE 
COEFFICIENTS 

The  effects  on  the  solutions  of  the  meteorological  equations 
presently  being  used  to  simulate  the  atmospheric  houndary  layer  and 
employing  the  alternate  exchange  coefficient  relationships,  are  revealed 
largely  by  examination  of  wind  speeds  at  a  height  of  8m.  The  results 
obtained  for  Case  VI-A  are  shown  in  Table  ill.i.  This  case  represents 


Table  III.l  Differences  in  Observed  and  Computed  Winds 
at  8-m  Height  for  Case  VI-A  Obtained  by  Use 
of  the  Original  and  Alternate  Exchange 
Coefficients 


Tape 

Number 

Prediction 

Interval 

(hr) 

Exchange  Coefficient 

Used 

Magnitude  of 
Vector  Wind 
Difference 
(id/-,  'c) 

243.1 

1 

Original  Formulation 

2.65 

915 

1 

D-Modification 

2.55 

235.1 

2 

Original  FormulaLion 

2.07 

911 

2 

D-Modif icat ion 

1.57 

229.1 

6 

Original  Formulation 

4.82 

907 

6 

D-Modif ication 

3.16 

224.1 

12 

Original  Formulation 

4.86 

833 

12 

D-Modi f ication 

2.94 

a  synoptic  situation  in  which  relatively  high  winds  occur  in  late  winter. 
The  observations  were  taken  on  28  March  1962  between  the  hours  of  0600C 
and  1800C. 

In  Table  III.l,  as  in  subsequent  tables,  comparisons  are  shown  for 
four  time  intervals  of  prediction,  1,  2,  6,  and  12  hts.  Solutions  ov  •'ned 


for  the  original  exchange  coefficient  formulation  have  been  reprod1  .  from 


Final  Report,  Report  No.  12,  Signal  Corps  Contract  DA36-039-AMC-Q2195 (E) 
and  Technical  Report  F.COM-02286- 2.  These  data  may  be  referenced  through 
the  tape  numbers  which  occur  in  the  first  column  of  Table  111,1  and  sub¬ 
sequent  tables.  The  time  interval  for  each  prediction  appears  in  the 
second  column  of  the  table,  and  the  third  column  signifies  the  exchange 
coefficients  being  used  in  the  solutions.  The  fourth  column  contains  the 
absolute  value  ot  the  differences  of  the  magnitude  of  vector  wind  predicted 
for  the  height  at  8m  and  the  magnitude  of  the  vector  wind  obtained  from 
observations  anc!  analyses  for  this  height. 

Examination  of  the  values  ir.  Table  III.l  for  a  prediction  interval  I 

i 

of  1  hr  shows  that  for  Case  VI-A  a  difference  of  2.65  m/sec  in  the  magni¬ 
tudes  of  the  vector  wind  was  obtained  for  the  wind  at  S-m  height  by  use  i 

of  the  original  exchange  coefficient  formulation.  By  use  of  the  D-modifi-  I 

f 

cation  to  the.  exchange  coefficient,  this  difference  was  reduced  to  2.55  j 

m/sec  A  larger  reduction  in  the  difference  of  the  magnitude  of  the  vector 
wind  at  dm  height  was  obtained  for  the  2-hr  simulation.  Use  of  the  D-modi-  i 

fication  resulted  in  a  reduction  of  .5  m/sec  from  the  value  obtained  by  the 

i 

original  formulation. 

Results  for  the  6  and  12  hr  simulations  are  essentially  the  6ame  as 
those  for  the  2  hr  simulation.  In  either  case,  the  D-modif ication  produced 
lower  wind  speed  differences  than  did  the  original  exchange  coefficient 
formulations.  For  Case  VI-A,  we  note  therefore,  that  the  differences  be¬ 
tween  the  magnitudes  of  the  vector  winds  at  8m  height  computed  on  the  analog 
computer  and  those  obtained  through  data  analyses  were  reduced  through  appli¬ 
cation  of  the  D-modif ication  for  each  of  the  four  simulation  intervals. 
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Table  III. 2  contains  the  simulation  results  for  Case  VI-R  which  is 
a  case  associated  with  high  wind  conditions  in  early  summer.  Data  for 


Table  III. 2  Differences  in  Observed  and  Computed  Winds 
at  8-m  Height  for  Case  VI-E  Obtained  by  Use 
of  the  Original  and  Alternate  Exchange 
Coefficients 


Tape 

Number 

Prediction 

Interval 

(hr) 

Exchange  Coefficient 
Used 

Magnitude  of 
Vector  Wind 
Difference 
(m/sec) 

297.1 

1 

Original  Formulation 

4.64 

934 

1 

D-Modif ication 

4.85 

289.1 

2 

Original  Formulation 

2.52 

930 

2 

D-Modification 

3.22 

281.3 

6 

Original  Formulation 

3.72 

926 

6 

D-Modification 

1.80 

253.2 

12 

Original  Formulation 

4.22 

922 

12 

D-Modif ication 

2.14 

this  case  were  collected  on  15  June  1962  between  the  hours  of  0600C  and 
1800C.  For  this  case,  neither  exchange  coefficient  formulation  produced 
results  consistently  superior  to  the  other.  For  the  1  hr  simulation,  the 
original  exchange  coefficient  formulation  produced  the  lower  vector  wind 
magnitude  difference  which  amounted  to  A. 64  m/sec;  however,  this  result  is 
only  slightly  better  than  the  value  of  4.85  m/sec  which  was  obtained  when 
the  D-modification  was  used.  For  the  2  hr  prediction  interval  also,  the 
original  formulation  produced  a  better  result  than  did  the  D-modification. 

For  the  6  and  12  hr  simulation  periods,  on  the  other  hand,  the  D-mod- 
lfication  produced  results  superior  to  those  obtained  by  use  of  the  original 
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exchange  coefficient  formulation.  A  reduction  of  1.92  m/sec  was  obtained 
for  the  6  hr  time  interval  and  a  reduction  of  2.08  m/sec  was  obtained  for 
the  12  hr  time  interval. 


The  results  for  Case  VII-A  are  shown  in  Table  III. 3.  This  case  is 
associated  with  the  occurrence  of  a  low  level  jet.  The  data  for  this  case 


Table  III. 3  Differences  in  Observed  and  Computed  Winds 

at  8-m  Height  for  Case  VII-A  Obtained  by  Use 
of  the  Original  and  Alternate  Exchange 
Coefficients 


Tape 

Number 

Prediction 

Interval 

(hr) 

Exchange  Coefficient 

Used 

Magnitude  of 
Vector  Wind 
Difference 
(m/sec) 

411 

1 

Original  Formulation 

4.80 

948 

1 

D-Modif ication 

4.63 

406 

2 

Original  Formulation 

3.97 

944 

2 

D-Modif ication 

3.51 

401 

6 

Original  Formulation 

1.35 

940 

6 

D-Modif ication 

2.60 

393 

12 

Original  Formulation 

4.55 

857 

12 

D-Modif ication 

4.96 

was  collected  from  1800C  on  15  November  1961  to  0600C  on  16  November  1961. 
Examination  of  Table  III. 3  indicates  that  a  reduction  in  the  difference 
of  the  magnitude  of  the  vector  wind  at  8m  height  was  produced  by  the 
B-modif ication  for  the  1  and  2  hr  simulation  intervals  only.  In  either 
case  the  reductions  were  small,  0,17  m/sec  for  the  1  hr  interval  and 
0.46  m/sec  for  the  2  hr  interval. 
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For  the  6  and  12  hr  simulations  also,  the  differences  obtained  by  the 
two  exchange  coefficient  formulations  were  Email.  The  larger  difference 
was  the  value  for  6  hr  which  amounted  to  1.25  ra/aec. 

Table  III. 4  contains  the  results  for  Case  VI1-B  which  also  Is 
associated  with  a  low  level  jet  occurrence.  The  data  for  this  case  were 

Table  III. 4  Differences  in  Observed  and  Computed  Winds 

at  8-m  Height  for  Case  VI1-B  Obtained  by  Use 
of  the  Original  and  Alternate  Exchange 
Coefficients 


Tape 

Number 

Predl ctlon 
Interval 
(hr) 

Exchange  Coefficient 

Used 

Magnitude  of 
Vector  Wind 
Difference 
(m/s ec) 

502 

1 

Original  Formulation 

2.. ‘-7 

962 

1 

D-Modif i cat ion 

3.C4 

497 

2 

Original  Formulation 

3.53 

958 

2 

D-Modi f ication 

3.50 

492 

6 

Original  Formulation 

1.49 

954 

6 

D-Modif ication 

3.66 

487 

12 

Original  Formulation 

3.95 

869 

12 

D-Modif ication 

4.63 

collected  between  the  hours  of  0600C  and  1800C  on  24  October  1961.  For 
this  particular  ca9e,  wind  speed  differences  obtained  with  the  original 
exchange  coefficient  formulation  were  equal  to  or  less  than  those  differ¬ 
ences  produced  by  the  D-modif icarion  for  each  of  the  prediction  intervale. 
The  difference  in  the  1  hr  values  obtained  by  use  of  the  two  exchange 
coefficient  formulations  was  0.47  m/sec.  The  results  for  the  2  hr 


simulations  were  Identical,  and  as  with  Case  VII-A,  the  largest  difference 
in  the  values  was  obtained  for  the  6  hr  prediction  Interval. 

Table  III. 5  contains  the  results  for  Case  VIII  which  represents  a 
synoptic  situation  in  which  a  relatively  strong  thermal  Inversion  exists. 


Table  III. 5  Differences  in  Ohserved  and  Computed  Winds 
at  B-n*  Height  for  Case  VIII  Obtained  by  Use 
of  the  Original  and  Alternate  Exchange 
Coefficients . 


Tape 

Number 

Prediction 

Interval 

(hr) 

Exchange  Coefficient 
Used 

Magnitude  of 
Vector  Wind 
Dii ference 
(m/sec) 

192.1 

1 

Original  Formulation 

2.75 

900 

1 

D-Modif ication 

1.85 

184.1 

2 

Original  Formulation 

1.87 

896 

2 

D-Modif ication 

0.65 

176.1 

6 

Original  Formulation 

2.97 

892 

6 

D-Modif ication 

1.58 

168.1 

12 

Original  Formulation 

5.31 

881 

12 

D-Modlf ication 

2.86 

The  data  for  this  case  were  collected  between  1800C  18  February  1962  and 
0600C  19  February  1962.  While  this  case  was  being  set  up  on  the  CPAC 
for  simulation,  the  direction  of  the  surface  contour  gradient  for  the 
Initial  time  was  determined  to  be  in  error.  As  a  consequence  of  this 
fact,  the  original  synoptic  analyses  of  the  surface  pressure  for  the 
initial  time  and  for  each  of  the  verification  tines  was  consulted  and  the 
directions  of  the  pressure  gradients  redetermined.  The  corrected  values 
appear  in  the  initial  conditions  for  Case  VIII. 
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Examining  Table  III. 5,  we  can  see  that  for  each  of  the  prediction 
intervals,  a  considerable  reduction  in  the  magnitude  of  the  vector  wind 
difference  was  obtained  by  employment  of  the  D-modi fication.  The  dif¬ 
ference  in  the  magnitude  of  the  vector  wind  obtained  for  the  1  hr  pre¬ 
diction  using  the  original  exchange  coefficient  formulation  resulted  in 
a  value  of  2.75  m/sec.  With  the  employment  of  the  D-modi fication  this 
difference  was  reduced  to  1.85  m/sec. 

Considerable,  reduction  in  the  differences  in  the  magnitudes  of  the 
vector  winds  were  obtained  also  for  the  2-hr,  6-hr,  12-hr  prediction 
intervals. 

The  1  and  2  hr  simulations  resulted  in  reductions  of  0.90  m/sec  and 
1.22  m/sec,  respectively.  The  magnitude  of  the  reduction  increased  with 
the  length  of  the  prediction  interval  with  the  maximum  reduction  amounting 
to  2.45  m/sec  for  the  12  hr  interval. 

Table  III. 6  shows  composite  differences  in  the  magnitudes  of  the  vec¬ 
tor  winds  at  8-m  height  for  a  combination  of  all  the  cases  included  in  this 
report.  Examination  of  the  table  shows  that  the  original  exchange  coeffi¬ 
cient  formulations  yielded  a  RMS  difference  in  the  magnitude  of  the  vector 
wind  of  3.63  m/sec  for  the  1-hr  prediction  interval.  The  D-modification 
reduced  this  difference  to  3.58  m/sec.  The  2-hr  prediction  interval  as 
well  as  the  6-hr  and  12-hr  prediction  intervals  indicates  a  similar  reduc¬ 
tion  for  the  D-modification.  The  amount  of  the  reduction  increases  with 
the  length  of  the  prediction  interval;  the  maximum  reduction  amounted  to 
0.93  m/sec  and  was  associated  with  the  12-hr  prediction  interval.  Thus, 
for  all  four  prediction  intervals,  the  D-modification  produced  lower  RMS 
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Table  III. 6 

Root-Mean-Squares  of  the  Differences  in  the 

Magnitudes  of  the  Vector  Winds  at  8-m  Height 
for  Cases  VI-A,  VI-B,  VII-A,  VII-B  and  VIII. 

Prediction 

Interval 

(hr) 

Exchange  Coefficient 

Used 

RMS  Magnitude  of 
Vector  Wind 
Difference 
(m/sec) 

1 

Original  Formulation 

3.63 

1 

D-Modif ication 

3.58 

2 

Original  Formulation 

2.92 

2 

D-Modification 

2.77 

6 

Original  Formulation 

3.16 

6 

D-Modif ication 

2.68 

12 

Original  Formulation 

A.  60 

12 

D-Modification 

3.67 

differences  in  the  magnitude  of  the  vector  wind  than  did  the  original 
exchange  coefficient  formulation. 

With  regard  to  Case  VIII,  the  reduction  in  wind  speed  differences 
at  8-m  height  may  not  be  attributed  entirely  to  the  use  of  the  alternate 
relationships  for  the  turbulent  exchange  coefficients  since  the  surface 
pressure  gradients  were  re-evaluated  before  the  solutions  involving  the 
alternate  relationships  were  obtained. 

For  the  cases  studied,  a  small  over  all  improvement  was  obtained  by 
employment  of  the  D-modification;  however,  from  these  few  cases  alone, 
one  cannot  say  that  the  D-modification  is  superior,  necessarily,  to  the 
original  formulation. 


95 


